Comprehension Syntax by Buneman, P. et al.
  
 
 
 
Edinburgh Research Explorer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comprehension Syntax
Citation for published version:
Buneman, P, Libkin, L, Suciu, D, Tannen, V & Wong, L 1994, 'Comprehension Syntax' SIGMOD Record,
vol. 23, no. 1, pp. 87-96. DOI: 10.1145/181550.181564
Digital Object Identifier (DOI):
10.1145/181550.181564
Link:
Link to publication record in Edinburgh Research Explorer
Document Version:
Early version, also known as pre-print
Published In:
SIGMOD Record
General rights
Copyright for the publications made accessible via the Edinburgh Research Explorer is retained by the author(s)
and / or other copyright owners and it is a condition of accessing these publications that users recognise and
abide by the legal requirements associated with these rights.
Take down policy
The University of Edinburgh has made every reasonable effort to ensure that Edinburgh Research Explorer
content complies with UK legislation. If you believe that the public display of this file breaches copyright please
contact openaccess@ed.ac.uk providing details, and we will remove access to the work immediately and
investigate your claim.
Download date: 05. Apr. 2019
 
		ﬀﬂﬁ
ﬃ "!#"$&%')(ﬀ"*,+-(/.ﬀ0"12(ﬀ354,0376ﬀ8937(/.;:+-(=<
';>?3@'/.A+-BﬂC +-(ﬀ(ﬀ"(D.;+E(;4F03@*,G1
1H(,I=12(ﬀJ
KMLONQPSRUT5V@NQW7X&Y[Z)\HRUL?L]V5XS^QP#_L`Na_
b;RUc"_T5W5deRULOWY[ZfﬀY#dec]g?W5RUTD_[L?hi@LOZjY#T5d_[W@NQY#LkOlmNQRUL?lUR
nSoSo
k`Y#g]W5pq#q[T5hkOW5T5RURUW/r-\
p`Ns^a_h]Rt^Qc]pONj_&\"u,vwOv
o[xy{z
qS|#w
}
d_~Ns^jmS?[)5]U?Ł"t)5~`U)j?OH5OUSO~-~OS[25]
OUO5S
&;[#OHO"2 /¡E¢;£t¤"¥"¦¨§ª©¬«`­2®U«?¯±°-²t¢¡E¢¥-£t³´«]¥-£³´£
µ?¢[²t¤®U¶´«?£m¢;¦t«
¦t¡E¢£t¤"¥"¦¨§ª©·«O­;§¥"¸-¯&¹2¢[²«`­)°-²U§?®U¦m³®[§O¶)ºE§O¦¨§`¹2§O£m¢¼»]¸-¢²m¤¶j§O¥"½
¾
¸H§
¾
¢[£¼§O¥2º¿³´£SÀﬀÁ¢&¹H¢¶´³´¢µ?¢?À;§Â¹2¢¦m¦t¢²&£m¦¨§`²t¦t³´¥
¾
°2«]³a¥"¦¦m¡2§O¥
Ã
²m£t¦5½5«?²Uº"¢²¿¶´«
¾
³j®Ä­7«]²¦t¡-¢Åº"¢µ?¢[¶a«]°-¯¢[¥¦«`­·º-§O¦U§O¹2§`£t¢Æ¶j§O¥"½
¾
¸H§
¾
¢[£#9ÇÆ¢
¾
³aµ]¢§O¥³´¥"­7«]²t¯·§`¶ª§]®®U«]¸-¥"¦;«O­È§ ¶j§O¥
¾
¸2§
¾
¢;¹2§`£t¢#º
«?¥&®U«]¯°-²m¢¡-¢¥-£m³´«?¥£m¤¥"¦U§S©¼¦m¡2§O¦;º"¢#§`¶´£)¸E¥-³É­7«?²m¯¶´¤/Á/³´¦t¡&§/µ?§S½
²t³´¢¦5¤«`­M®~«?¶´¶´¢#®U¦t³´«]¥·¦5¤"°H¢£#ÊË³a¦ﬂ§`¶´£t«&³´¥2®U¶´¸2º"¢[£ﬂ°2§`¦t¦t¢[²t¥¿¯·§O¦U®m¡"½
³´¥
¾
À µ?§O²m³j§O¥"¦¦5¤"°H¢£Ì§O¥HºÅ­7¸E¥2®U¦t³´«]¥Íº"¢
Ã
¥-³´¦t³´«?¥9ÎÇÆ¢¿£t¡-«OÁÀ
§
¾
§O³´¥³a¥Ï­7«?²m¯·§O¶´¶´¤?À[¡-«OÁ,®U«?¯±°-²t¢¡E¢¥-£t³´«]¥&£t¤"¥"¦¨§S©&³´£§e¥2§`¦t¸-²U§O¶
­7²U§
¾
¯±¢¥"¦¼«`­£t¦t²m¸2®U¦m¸-²¨§`¶Ð²m¢#®U¸-²m£t³´«?¥9Àﬂ§¿¯&¸2®m¡Å¯«?²m¢°H«OÁ¢[²5½
­7¸-¶
°E²t«
¾
²¨§`¯¯³É¥
¾
°2§O²U§?º"³
¾
¯­@«?²/®U«?¶´¶´¢#®U¦m³a«]¥¦5¤"°H¢£#MÇÆ¢Ð§O¶´£m«
£t¡E«OÁ¦t¡H§O¦§&µ]¢²t¤Ñ£m¯·§`¶a¶ Ò¨§`¹-£t¦m²¨§?®~¦£t¤"¥"¦¨§ª©Â¶j§`¥
¾
¸2§
¾
¢Ó®§O¥
£t¢[²tµ?¢e§O£§ ¹2§`£t³´£ﬀ­7«]²ﬀ¦t¡-¢/³´¯°E¶a¢[¯¢¥"¦¨§`¦t³´«?¥e§O¥2º«]°-¦t³´¯±³aÔS§O¦t³´«]¥
«O­;®U«?¯±°-²t¢[¡-¢¥-£m³a«]¥£t¤"¥"¦¨§S©
Õ ÖØ×¼Ù;Ú;ÛÜÞÝ·ß/Ùà#Ûá×
âﬀµ]¢²/£t³´¥2®U¢e²m¢¶j§O¦t³´«]¥2§O¶
º-§O¦U§O¹2§`£t¢£/Á¢²m¢
Ã
²t£m¦ﬂ®U«?¥H®U¢³´µ?¢#º¿ã´ä#å[ætÀ
Ã
²m£t¦5½5«?²Uº"¢²;¶´«
¾
³j®OÀS³5 ¢]aÀ[²t¢¶j§`¦t³´«?¥2§`¶®§`¶j®U¸-¶´¸-£¨ç]§O¶
¾
¢[¹-²¨§è¡2§O£ﬀ¹H¢¢¥
¦¨§`é?¢¥Å§O£¦t¡-¢±£t¦U§O²t¦m³´¥
¾
°H«?³´¥"¦e­7«]²¼¦m¡-¢·ºÏ¢£t³
¾
¥ê«O­ﬂ²m¢¶j§O¦t³´«]¥2§O¶
»]¸-¢²m¤·¶j§`¥
¾
¸2§
¾
¢£S/ë5¦ﬂ¡H§O£ﬂ¹H¢¢¥Æ§O¥Ä³a¥"µ?§`¶a¸H§O¹-¶´¢ﬂ¦m«"«?¶
­@«?²/­@«?²5½
¯&¸-¶j§O¦m³´¥
¾
¹H«?¦m¡Ñ£t¢[¯·§O¥"¦m³®~£Ð§O¥HºÑ£m¤¥"¦U§S©À
§O£eÁ¢[¶a¶ﬀ§O£e°-²m«Oµ³jº]½
³´¥
¾
º"¢¢[°Ì³´¥-£m³
¾
¡"¦t£/³´¥"¦t«&¢U©-°-²m¢£t£m³aµ]¢¼°H«OÁ¢²ﬂ«`­MºE§O¦¨§`¹2§O£m¢¶j§O¥"½
¾
¸H§
¾
¢[£#;ì/«OÁ¢µ]¢²#À"Á/³´¦t¡±¦t¡-¢eº"¢£m³a²m¢e¦t«³a¥H®U²t¢#§`£t¢e¦t¡E¢Ð¢~©Ï°E²t¢£í½
£t³´µ]¢/°2«OÁ¢²;«`­Ë»]¸-¢²m¤¼¶j§`¥
¾
¸2§
¾
¢£;§`¥2ºÁ/³´¦t¡¦t¡-¢/¥-¢[¢#º&¦m«¼®U«?¯á½
¯&¸-¥-³j®§`¦t¢ﬀÁ/³´¦t¡¥E«?¥"½5²t¢¶j§`¦t³´«?¥2§`¶º-§`¦¨§è£t¦t²m¸2®U¦m¸-²t¢£MîÐ¢[£t°H¢#®U³j§O¶´¶´¤
¦t¡E«?£t¢ ¦t¡2§`¦;§O²t¢ °-²t«Oµ"³jº"¢#º¹"¤¼«]¹?ïU¢#®U¦M«?²t³´¢¥"¦m¢#ºº-§`¦¨§`¹2§O£m¢£#À]Á¢
¯&¸-£m¦Ø§`£téÁ/¡E¢¦t¡-¢[²/³a¦ﬀ³´£§`°-°-²t«]°-²t³j§`¦t¢¦t«¼®U«]¥"¦t³´¥"¸-¢/¦t«£m¦t²m¢¦¨®m¡
¦t¡E³a£e«]¥2®U¢¢¶´¢
¾
§`¥¦ °2§O²U§?º"³
¾
¯ð«`­
Ã
²t£m¦5½5«?²Uº"¢²¶´«
¾
³j®§O£e§&°-²m«O½
¾
²U§O¯±¯³Q¥
¾
¶j§`¥
¾
¸2§
¾
¢ ¦t«®U«]°2¢Á/³´¦m¡¦t¡E¢£t¢²m³j®t¡E¢²Ðº"«]¯·§`³a¥E£#
ÇÆ¢¿ÁD§`¥¦¦m«ñ°E²t«?°H«?£m¢ñ§`¥Í§`¶a¦m¢²t¥H§O¦t³´µ]¢Ì£m¦t²¨§`¦t¢
¾
¤
ò,¦t«Å¶´«"«?é
§O¦ ¦t¡-¢«?°H¢²¨§`¦t³´«?¥-£ ¦t¡2§`¦ﬂ§O²m¢·ó2ôªõ{ö"÷UôOøjøÉùÐ§`£t£t«-®U³j§`¦t¢#ºÁ/³´¦m¡Ñ¦t¡-¢
º-§`¦¨§¿£t¦m²t¸2®~¦t¸-²m¢£³a¥"µ]«?¶´µ?¢#ºËÀ§O¥Hºú¦m«Æ¸-£t¢Ä¦t¡-³´£§O£§
¾
¸E³ºÏ³a¥
¾
°-²m³a¥H®U³´°-¶´¢­7«?²&º-§O¦U§O¹2§`£t¢&¶j§O¥
¾
¸2§
¾
¢º"¢£m³
¾
¥¿û-«]²¢U©2§O¯±°-¶´¢ü§
º-§`¦¨§O¹H§O£t¢/²m¢¶j§O¦m³a«]¥¼³´£;§e£m¢¦;«O­
²t¢S®U«?²Uº"£#Më5¥&¦t¡-³´£;®§O£m¢?À"«?¸E²§O°"½
°-²m«§?®m¡Å³´£&¦t«Æ§?®m¡-³´¢µ]¢·¯±«?²m¢
¾
¢[¥-¢²¨§`¶´³a¦5¤Å§O¥2ºÞý2¢U©-³´¹-³´¶´³a¦5¤¿¹"¤
¶´«"«?é"³´¥
¾
³´¥2º"¢[°2¢¥Hº"¢¥"¦t¶´¤þ§O¦¦t¡-¢ú®[§O¥-«]¥-³j®§O¶e«?°H¢²U§O¦t³´«]¥-£­7«]²
²t¢S®U«?²Uº,¦5¤"°H¢£Ñ§O¥2ºê­@«?²&£t¢[¦·¦5¤"°H¢£#=ßﬂ¥ ³a¯±¯¢#ºÏ³§`¦t¢®U«]¥-£t¢~½
»]¸-¢¥2®~¢«O­¦m¡-³´£D§`°-°-²t«"§?®m¡³´£¦m¡2§O¦SÀ?Á/³´¦t¡±¦t¡-¢§`¹-³´¶a³´¦5¤¦t«&®U«?¯á½
¹E³a¥E¢·£m¢¦Ñ§O¥2ºê²m¢#®U«?²Uº,®U«]¥-£t¦m²t¸2®U¦m³´«?¥ ³a¥,§`¥ §`²t¹-³´¦m²¨§O²m¤Æ­{§`£t¡"½
³´«]¥À-Á¢¼®§`¥Ñ¹-¸-³´¶jº±¶§`¥
¾
¸H§
¾
¢[£­7«?²±Òt¥-«]¥"½7ý
§O¦tÓ&²m¢¶j§O¦m³a«]¥-£#ÀE³5 ¢]
¥E¢£t¦m¢#ºÑ²m¢¶j§O¦m³a«]¥-£/«?²SÀH¯«?²m¢
¾
¢¥-¢²U§O¶´¶´¤ÀH®U«?¯±°-¶´¢U©«?¹?ïU¢S®U¦t£&ãså[æt

¸2®m¡¼¶j§O¥
¾
¸2§
¾
¢£;§O²m¢/³´¯°H«?²t¦U§O¥"¦H­7«]²)£m¢µ?¢[²¨§O¶H²t¢S§O£t«]¥-£#À"§O¯±«?¥
¾
¦m¡-¢¯ ³a£e¦m¡-¢ü§`¹-³´¶´³a¦5¤±«O­«]¹?ïU¢#®U¦í½{«]²t³´¢¥"¦t¢SºÆº-§O¦U§O¹2§`£t¢£¦m«£t¸-°"½
°H«?²m¦«]¹?ïU¢#®U¦m£/¦t¡2§`¦D®[§O¥¦m¡-¢¯±£t¢¶´µ?¢[£D®U«]¥"¦¨§O³´¥±£t¢¦m£/«O­«?¹?ï~¢#®U¦t£S
ß ¥-«?¦m¡-¢²³´¯°H«?²m¦¨§O¥"¦&²m¢#§O£m«?¥ ³a£±¦t¡2§`¦¦m¡-¢Ì£U§O¯±¢Ñ°-²t³´¥2®~³a°E¶a¢[£
§`°-°-¶´¤¦m««]¦t¡-¢²®U«]¶´¶a¢S®U¦t³´«?¥Ä¦5¤°H¢£e£t¸H®t¡Æ§O£ ¶´³a£m¦t£SÀ2¹H§
¾
£7¯&¸-¶É½
¦m³´£t¢¦m£À§O²m²¨§S¤"£#ÀM³a¥Hº"¢U©-¢#ºê£t¦m²t¸2®U¦m¸-²t¢[£·§O¥Hºú®U¢²m¦¨§`³a¥Åé"³´¥2º"£«O­
¦m²t¢¢[£#

¸-²°-¸-²m°2«]£t¢ ³a¥&¦m¡-³´£;°2§`°2¢²³´£¥E«?¦;¦m«
¾
³´µ?¢ﬂ§Ð­7¸-¶´¶2§?®[®U«?¸-¥"¦«O­
¦m¡-¢&¶j§O¥
¾
¸2§
¾
¢£e¦t¡2§`¦¼®§`¥Æ¹2¢º"¢µ?¢[¶a«]°2¢Sº¿¹¤¿¦t¡E³a£§`°-°-²t«"§?®m¡À
¹E¸-¦Ñ¦t«þº"¢£U®U²t³´¹H¢,§Å£t³´¯°E¶a¢¿¶j§O¥
¾
¸2§
¾
¢Ì«`­
	2÷[ó	`ó
¦m¡2§O¦Ä¹2¢#§`²t£Æ®U¶´«?£m¢ú§ ¥-³´¦t³´¢£Á/³´¦t¡§ ¥¸E¯&¹2¢²«`­ü°-²U§?®U¦m³j®§O¶
ºE§O¦¨§`¹2§O£m¢/¶j§O¥
¾
¸2§
¾
¢£;§O¥2º¦t«£m¡-«OÁÅ³´¥"­7«?²m¯·§`¶a¶É¤ﬂ¡-«OÁê¦t¡-³´£;¶j§`¥"½
¾
¸2§
¾
¢³´£)ïU¸E£t¦§&²m¢£t¦m²t³j®U¦t³´«]¥Æ«O­¦m¡-¢¼¯±«?²m¢
¾
¢¥-¢²U§O¶;¶j§`¥
¾
¸2§
¾
¢
«`­Uõ5÷öﬀUõ5ö"÷¨ôOø÷
[ö"÷
	OóÄ½¼¦m¡-¢¶§`¥
¾
¸H§
¾
¢±¦t¡2§`¦§O²m³a£m¢£&­@²t«?¯
®~«?¥-£m³ºÏ¢²t³´¥
¾
¦m¡-¢¼®§`¥-«?¥-³j®§`¶«]°2¢²U§O¦m³a«]¥-£ﬂ«]¥Ñ®U«?¶´¶´¢#®U¦m³a«]¥¦5¤°H¢£
ãﬂﬁ"Àﬃ-À EÀ !]åSæt
 /¡-¢§`¸-¦t¡E«?²t£ﬀ§O²m¢D®U¸E²t²t¢[¥¦m¶´¤Ð¢[¥
¾
§
¾
¢#ºe³´¥Á/²m³´¦t³´¥
¾
§¹H«"«?é«?¥¦m¡-¢¦t¡E¢«?²m¤Â§`¥2º°-²U§?®U¦m³j®U¢¼«`­;°-²t«
¾
²¨§`¯¯±³Q¥
¾
¶j§`¥"½
¾
¸2§
¾
¢£e­7«]²¼®U«]¶a¶´¢#®~¦t³´«?¥¿¦5¤"°2¢£SÀ;§O¥2º¿¦m¡-¢¯§O¦m¢²t³j§O¶ﬀ°-²m¢£t¢[¥¦m¢#º
¡E¢²t¢/³´£ﬀ¹2§O£m¢#º¸-°H«?¥§`¥¼³´¥"¦t²m«ÏºÏ¸2®U¦t«]²t¤¼®m¡2§`°-¦t¢[²«`­2¦t¡2§`¦;¹H««]é

ß ¯«]¥
¾
¦m¡-¢/³´¯°H«?²t¦U§O¥"¦¦m«?°-³j®U£MÁ¢/£m¡2§O¶´¶-¥-«]¦;®U«Oµ?¢²§O²t¢ ¦5¤"°2¢U½
®m¡-¢S®té"³´¥
¾
§O¥2º ³´¥"­7¢²m¢¥2®U¢?Àè¢U©-°-²t¢£m£t³´µ?¢°H«OÁ¢[²#À«?°-¦m³´¯³´Ô#§O¦m³´«?¥
§`¥2ºê³´¯°-¶´¢¯±¢¥"¦¨§O¦m³Q«]¥ÆÇÆ¢£t¡2§`¶´¶ﬂ£t³´¯±°-¶´¤Ì°-²m¢£t¢[¥¦§¿£t¡-«]²t¦
Òm°-²t³´¯±¢²tÓ«?¥®U«?¯±°-²t¢¡E¢¥-£t³´«]¥·£m¤"¥¦U§S©Ñ¦t«
¾
¢¦m¡-¢² Á/³a¦m¡Ñ§O¥³´¥"½
­@«?²t¯§O¶;²U§O¦m³a«]¥2§O¶´¢­7«]²&³´¦t£&º"¢µ?¢[¶a«]°-¯¢[¥¦SÆë5¥ú°H§O²t¦m³j®U¸-¶j§O²&Á¢
£m¡2§O¶´¶
"
£t¡-«OÁ ¡-«OÁ ¦t¡-¢¶j§`¥
¾
¸2§
¾
¢ «O­Ø®~«?¯°E²t¢¡-¢[¥-£t³´«?¥E£Ð®§`¥·¥H§O¦5½
¸-²¨§`¶a¶´¤§O¥2ºÄ¸-¥-³É­7«]²t¯¶´¤¢U©-°-²t¢[£t£«?°H¢²¨§`¦t³´«?¥-£ «?¥¿µ?§O²m³a«]¸-£
®U«?¶´¶´¢#®U¦m³a«]¥¦5¤"°H¢£ﬂ³´¥2®U¶´¸2ºÏ³a¥
¾
£m¢¦t£SÀ2¹H§
¾
£/§O¥Hº¶´³´£t¦m£#Ê
"
£t¡-«OÁ ¡-«OÁ=µ?§O²t³j§`¥¦e¦5¤"°H¢£#À9­7¸E¥2®U¦t³´«]¥úº"¢#®U¶j§O²U§O¦m³a«]¥-£¼§`¥2º
°2§O¦m¦t¢²m¥Æ¯·§O¦U®m¡-³´¥
¾
®§`¥ú§O¶´£t«¹H¢&¸-¥-³É­7«]²t¯¶´¤±£t¸-°-°H«?²m¦t¢#º
³a¥±¦t¡-³´£/¶j§O¥
¾
¸2§
¾
¢?À-§`¥2º
"
°-²t«Oµ"³jº"¢;§O¥³´¥"­@«?²t¯§O¶³´¥"¦t²m«-º"¸2®U¦m³a«]¥¦t«/£m¦t²m¸2®U¦t¸E²¨§O¶E²t¢#®U¸E²5½
£t³´«?¥§O¥2º±³´¦t£/²m¢¶j§O¦t³´«]¥-£t¡-³´°±¦t«®U«]¯°-²m¢¡-¢¥-£m³´«?¥£t¤"¥"¦¨§ª©Ë
#Ë¢¦e¸-£e£t¦U§O²t¦¹¤¶´«"«?é"³´¥
¾
§`¦Ð§á­{§`¯³´¶´³§S²ﬂ»]¸-¢[²t¤Ñ³´¥
ﬀ$
# ã´ä %[æ
¦m¡2§O¦ ¢U©-¦t²U§?®U¦m£¬§`¶´¶¦t¡E¢°2§O³´²m£ﬂ«O­;¢¯±°-¶´«O¤?¢¢e¥2§`¯¢£ﬂ§`¥2º¯§O¥"½
§¾
¢²¥2§O¯±¢£&­@²t«?¯ ¦m¡-¢Æ²t¢[¶§`¦t³´«?¥E£ Ì«`­¼¢¯±°-¶´«O¤?¢¢£§O¥2º


	/«O­ØºÏ¢°2§O²m¦t¯±¢¥"¦t£#ò

   
ﬁﬀ
ﬂﬃ 
 !

"	
#%$
 
ﬃ
   !&

(')+*

"	,&

(')
ß,¯±«?²t¢/µ]¢²t¹H«?£m¢ﬂµ]¢²t£m³a«]¥«`­È¦m¡-³´£D»]¸-¢²m¤®§O¥§`¶´£t«¹H¢ﬂÁ/²m³a¦m¦t¢¥
³´¥
ﬀ$
#

   

*.-&/0
12ﬁﬀ
*+3&
2ﬁﬀ
ﬂﬃ 
 !4-
5
"	43
#%$
 
ﬃ
  -&

'+*63&

(')
ÇÆ¢®§`¥ú°-¸-¦§Ìº"³87
¢²t¢[¥¦³´¥"¦t¢²m°-²t¢¦U§O¦m³a«]¥ú«]¥Æ¦t¡-¢±£t¤"¥"¦¨§S©ú«`­
¦t¡E³a£»]¸-¢²t¤" ë5¥
ﬀ$
#MÀ¦m¡-¢¿£t¤"¯&¹2«]¶´£2-F§O¥Hº93ê§O²t¢¿£t³´¯±°-¶´¤
§O¶´³j§O£m¢£9­7«?²9¦t¡-¢/²m¢¶j§O¦m³a«]¥¼¥H§O¯¢[£: D§O¥Hº


	ﬀ²t¢£m°2¢#®~¦t³´µ?¢¶´¤"
ë5¥-£m¦t¢#§]ºÑÁ¢¼¦U§Oé]¢¦t¡-¢[¯ §O£õ{öHø ;OôO÷7ô<ø 
/¦m¡2§O¦e§O²t¢¹H«?¸-¥2º
¦t«Å£m¸2®®U¢£m£t³´µ?¢ê¦t¸-°E¶a¢[£·³´¥,¦m¡-¢Æ²t¢[£t°H¢#®U¦t³´µ]¢Æ²t¢¶j§O¦m³´«?¥-£Sðâ;§]®t¡
°2§`³a²±«O­&¦t¸-°E¶a¢[£·¦m¡2§O¦£U§O¦t³´£
Ã
¢£Ñ¦m¡-¢
#%$
 
ﬃ
 >=
="=®~«?¥2º"³´¦m³a«]¥
®U«]¥¦m²t³´¹-¸-¦m¢£&¦t«Ä¦t¡-¢±«?¸-¦m°-¸-¦#¿ /¡-¢±³jº"¢#§«`­ﬂ¡2§Sµ"³a¥
¾
¢U©-°-¶´³j®U³´¦
¦t¸E°-¶´¢¼µ?§`²t³j§O¹-¶´¢£ ³´£Ð¥E«?¦e¥-¢ÁÊ9¦t¡-¢[¤Ì§O²m¢&¸-£t¢#º¿³´¥Ñ¦m¡-¢ 7¦m¸-°-¶´¢ 
²t¢[¶§`¦t³´«?¥H§O¶
®§O¶j®U¸-¶´¸-£/§O¥Hº
À"¯«]²t¢/³´¯°H«?²m¦¨§O¥"¦m¶a¤"ÀS¦t¡-¢[¤·§O²m¢ﬂ¸-£m¢#º
³´¥·®U¢[²t¦¨§`³´¥Â»]¸-¢[²t¤¶j§`¥
¾
¸2§
¾
¢£M­7«]²«]¹?ïU¢#®U¦í½{«]²t³´¢¥"¦t¢#ºÄº-§O¦U§O¹2§`£t¢£
ãﬂ%"Àå !EÀ?Sætë5¥¿­{§]®U¦#À9¦t¡-¢A@CB&»]¸-¢²m¤Ì¶j§`¥
¾
¸2§
¾
¢ãﬂ%[æ¡2§O££t«?¯±¢
³´¥"¦t¢²m¢£t¦m³a¥
¾
®U«?¥E¥-¢#®U¦m³a«]¥-£Á/³a¦m¡ÌÁ/¡H§O¦Á¢&£t¡2§`¶´¶º"¢µ]¢¶´«?°&ë5¥
«?¸E²/£t¤"¥"¦¨§S©¦t¡-³´£ﬂ»]¸-¢²m¤³´£/Á/²t³´¦m¦t¢¥ò
DE
0
GF
-=/

HC2ﬁﬀF
3=
2IﬀKJML
N
-POﬁQR 
H
N
3SOﬁQ

"	
H
-=

(')
F
3=

(')T
 /¡-¢£m¤"¥¦U§?®U¦m³j®e­7«]²t¯
DVU
LW
XHYW
B
H
=
="=
HYW[Z
T¼³´£ﬂ§ 
	2÷

ﬀó]\
	OóEë5¦³´£¬§`¥Æ¢U©-°-²t¢[£t£t³´«]¥ú¦t¡H§O¦¼º"¢[¥-«?¦m¢£§®U«?¶´¶´¢#®U¦m³a«]¥¿îÌ³´¥
¦t¡E³a£®§`£t¢§±£t¢[¦#ë5¦®§O¥¿¹2¢&²m¢#§?ºÆ§`£Òt¦t¡E¢¼£m¢¦«O­/§O¶´¶
U
£t¸2®m¡
¦t¡H§O¦
W
X
§O¥Hº
W
B
=
="=5§O¥Hº
W
Z
Ó2 /¡E¢¼¦m¢²t¯ Ò¨®~«?¯°E²t¢¡-¢[¥-£t³´«?¥EÓ
®U«]¯¢£e­@²t«?¯ £t¢¦¦t¡E¢«?²m¤Þ§`¥2º¿³´£¸-£t¢SºÆ³´¥Þ®~¢²t¦U§O³´¥ú°-²m«
¾
²¨§O¯á½
¯³´¥
¾
¶j§O¥
¾
¸2§
¾
¢£ãﬂ!)^[æt /¡-¢±£t¤"¥"¦¨§S©ú®U¶´«?£m¢¶´¤Æ²t¢£m¢¯&¹-¶´¢£¦t¡-¢
£t¢S®U«?¥2º
ﬀ$
#þ»?¸E¢²t¤"À;¹-¸E¦&²t¢#®U«]²¨º,®~«?¥-£m¦t²t¸H®U¦t³´«?¥ ³a£¢U©-°-¶´³j®U³´¦#ò
E

2F
-5=/

H"ﬁﬀF
3=
ﬁﬀ/J
º"¢¥E«?¦t¢[£¼§±²t¢#®U«]²¨º Á/³a¦m¡
0

§`¥2º
ﬁﬀ9Ã
¢¶jº"£#e /¡E¢²t¢³´£Ð§O¶´£m«§®U¶´«?£m¢¼²m¢£t¢[¯&¹-¶j§O¥2®U¢
¹H¢¦5Á¢[¢¥,®U«?¯±°-²t¢¡E¢¥-£t³´«]¥ú£t¤"¥"¦¨§ª© §`¥2ºÆ²m¢¶j§O¦m³a«]¥2§O¶/®§`¶®~¸-¶´¸-£#À
¹-¸-¦M¦t¡-¢²m¢e³a£§O¥&³´¯°H«?²m¦¨§O¥"¦;º"³87
¢²t¢¥H®U¢e³a¥¦t¡H§O¦Á¢/¢U©-°-¶´³j®U³´¦t¶´¤
³´¥"¦t²t«-º"¸H®U¢ @«?²±Òt¹-³´¥2º"Ó¦t¡-¢µ?§O²t³j§`¹-¶´¢£:-Ñ§`¥2º_3±¹"¤¯·§`²té"³´¥
¾
¦t¡E¢¯þÁ/³´¦t¡¼§è¹2§?®mé"£t¶j§O£m¡9 /¡¸E£
N
-POﬁQR ³´£¦m«ﬂ¹H¢;¦t¡-«]¸
¾
¡"¦
«O­§O£¹-³´¥2º"³´¥
¾
-&¦m«£t¸H®®U¢£m£t³´µ?¢e²t¢S®U«?²Uº"£/³´¥¼¦m¡-¢! /²t¢¶j§O¦m³´«?¥
`§`²t³j§O¹-¶´¢/¹-³´¥2ºÏ³a¥
¾
£;£m¸2®m¡·§O£
N
3§O²m¢ﬂ£m³a¯±°-¶´¢¢~©E§`¯°-¶´¢£M«O­ -ôSõa\
õ ÷ó~ÀHÁ/¡-³j®m¡¿£t¢²mµ?¢&¹H«?¦t¡¿¦t«±¹-³´¥2ºµ?§`²t³j§O¹-¶´¢£e§O¥2ºÄ¦t«±¯·§`¦¨®m¡
£t¦m²t¸2®~¦t¸-²m¢£&ã å]å[æt;û-«]²¢U©2§`¯°-¶´¢?À
D"b
L
E

:F
N)b
HC
(')
F
ä#å
H
=
="=
J
OIQc T
¢U©-¦t²U§?®U¦m£ﬂ¦m¡-¢¥2§`¯¢£«O­;¢¯±°-¶´«O¤?¢¢£³´¥·º"¢[°2§O²m¦t¯¢[¥¦äSå-ﬀ /¡-¢
°2§`¦t¦t¢[²t¥
E
0
dF
N)b
Hd
(')
F
äSå
H
="=
=
J
¯§O¦U®t¡E¢£e¦t¡-«]£t¢
¦t¸E°-¶´¢£Æ³´¥e !ú¦m¡2§O¦Æ¡H§Sµ?¢ú§

' ¢S»?¸H§O¶&¦t« ä#åE û-«]²
¢#§]®t¡ «`­·¦t¡E¢£t¢?Àá¦t¡-¢Åµ?§O²m³j§O¹-¶´¢
b
³a£¿¹H«?¸-¥2º ¦t«þ¦m¡-¢90

Ã
¢¶jº
  /¡E¢ú¢¶´¶´³´°-£t³´£ [="=
= Ñ¯§O¦U®t¡E¢£Ñ¦t¡E¢ú²t¢[¯·§O³´¥-³´¥
¾
Ã
¢¶jº"£
«`­·¦m¡-¢Å²t¢#®U«]²¨º"£Å³´¥f ?  /¡-³´£Æ»?¸E¢²t¤=³a£Æ¢S»?¸E³aµ?§`¶´¢¥"¦Ì¦m«
DU
=/0
CL
NU
OﬁQR !
H
U
=

(')
F
ä#å]T?

¸-² «?²t³
¾
³a¥H§O¶
ﬀ$
#
»]¸-¢[²t¤·®[§O¥Ñ§O¶´£t«&¹H¢e¢U©-°-²t¢[£t£t¢SºÑ¸-£m³´¥
¾
°2§O¦m¦t¢²m¥Ñ¯·§`¦¨®m¡-³´¥
¾
ò
D5E
0
4F
b
H"ﬁﬀ FhgdJ_L
E
0
GF
Nb
H"
(')
F
N
3
H
="=
=
J
OIQc 
H
E

(')
F
3
H"ﬁﬀiF
N
g
="=
=
J
OIQ


	,T
 /¡E¢µ?§`²t³j§O¹-¶´¢43 ³a£ﬀ³´¥"¦t²m«ÏºÏ¸2®U¢#º³´¥¦t¡-¢
Ã
²m£t¦;°H§O¦t¦m¢²t¥§`¥2º¦t¡-¢¥
¸E£t¢#ºá³a¥&¦m¡-¢e£t¢#®~«?¥2º


¥2®~¢¬§¬µ?§O²t³j§`¹-¶´¢/³a£M³a¥"¦m²t«-º"¸2®U¢Sº³´¥&¦m¡-³´£
Á/§S¤"À?³´¦t£/£U®U«?°H¢¢U©-¦t¢¥2ºÏ£ﬂ¦t«&¦m¡-¢¢¥Hº«`­;¦t¡-¢¼®~«?¯°E²t¢¡-¢[¥-£t³´«?¥9
ë5¦ﬂ®[§O¥Ñ§O¶´£t«¹H¢¸-£t¢Sº³´¥¦t¡E¢·Òm¡-¢#§]º"Ó&«O­ﬀ¦t¡-¢¼®~«?¯°E²t¢¡-¢[¥-£t³´«?¥9
ë5¥®~«?¯°E¶a³j®§`¦t¢#º¬°-²t«
¾
²¨§`¯£ﬀ³´¦ﬀ³a£ﬀ¢£m£t¢¥"¦m³§`¶
¦t«º"³´£t¦m³´¥
¾
¸-³´£m¡¼¹H¢U½
¦5Á¢¢¥¦m¡-¢¹-³´¥2º"³´¥
¾
§O¥2º±¸-£m¢«O­;§µ?§`²t³j§O¹-¶´¢?À]Á/¡-³j®m¡Ñ§?®®U«]¸-¥"¦t£
­@«?²«]¸-²ﬀ¥-¢¢#º¦t«e¯§Oé?¢ﬀ¹-³´¥2ºÏ³a¥
¾
£¢~©Ï°E¶a³j®U³´¦S /¡-¢£¨®~«?°-³´¥
¾
²t¸-¶´¢£
§`¥2ºÄ¦t¡-¢¯¢#§`¥-³´¥
¾
«O­ﬂ®U«]¯°-²m¢¡-¢¥-£m³´«?¥-£®§`¥Ì¹H¢&¸-¥2º"¢[²t£t¦m«"«Ïº
¸E£t³´¥
¾
¥E¢£t¦m¢#ºCj 	O÷{½{¶´«"«?°-£S
 /¡-¢/®U«?¯±°-²t¢[¡-¢¥-£m³a«]¥e­7²m«?¯þ¦t¡E¢°-²m¢U½
µ"³´«?¸E£¢U©2§`¯°-¶´¢Ð®[§O¥¹2¢¸-¥2º"¢²m£t¦m««-ºÑ§`£ﬂ²m¢£t¸-¶´¦m³a¥
¾
³a¥±¦t¡-¢£t¢¦
k
«?¹-¦U§O³´¥-¢#º§`£­7«?¶´¶´«OÁ/£#ò
k
ò
F
D
TÊ
lamﬀn
oVp
E
0
:F
N)b
H

'
F
N
3
H
="=
=
JAq8r
 
lsmﬀn
o
p
E

'
F
3
H
2ﬁﬀiF
N
gtH
=
=
=
Juq8rA
"	
k
ò
Fvk0w
DE
0
GF
b
H
2IﬀiF9gxJ
TÊ
ÇÆ¢£t¡-«]¸-¶jºÑ£m¦t²t¢[£t£¦t¡2§`¦Ð¦m¡-³´£¼§O¥H§O¶´«
¾
¤³´£e¦t«Ñ®U¶j§O²m³Q­@¤·£U®U«?°E³a¥
¾
²m¸-¶´¢£#Êe³´¦±³a£¿ó 	Sõe¦t¡E¢ÌÁ/§S¤ú¦m«ú³´¯°-¶´¢¯±¢¥"¦ü®~«?¯°E²t¢¡-¢[¥-£t³´«?¥E£
¢·®U³´¢¥"¦t¶´¤
 /Á«e­7¸E²t¦t¡E¢²/¢U©2§O¯±°-¶´¢£ﬀ£t¡-«OÁ,¦m¡2§O¦Á¢Ð®§`¥¢#§`£t³´¶´¤üº"¢S§O¶HÁ/³a¦m¡
Òm¥-«?¥Ï½7ýÈ§`¦tÓ²t¢¶j§`¦t³´«?¥-£Sò
DU
=/0

=/
yz	,0
CL
NU
OﬁQR !T
D5E

(')
F
3
H|{5ﬀ/m~}
o[	
F
-
JML
E

(')
F
N
3
H|{5ﬀ/m~}
o[	y
F
N)
H
=
=
=
J
OﬁQc 
H
N
-POﬁQ

T
ë5¥¦t¡-¢
Ã
²m£t¦ﬀ«O­H¦t¡-¢£m¢?À]¦t¡-¢20
)Ã
¢¶jº³´£ﬀ§O£t£m¸-¯¢Sº¦m«ﬂ¹H¢³´¦t£m¢¶É­
§á²t¢#®~«?²¨ºËeë5¥Ñ¦t¡-¢£t¢#®U«]¥2º¿Á¢¡2§Sµ?¢§O£t£m¸-¯¢Sº¦t¡2§`¦ﬂ¦m¡-¢M 
¦m¸-°-¶´¢£9¡2§Sµ?¢;§
{5ﬀm[}z
o	y
Ã
¢¶jº Á/¡-³j®m¡³´£
³´¦t£t¢[¶Q­2§£m¢¦#ﬀ /¡-¢;»]¸-¢²m¤
²m¢¦t¸E²t¥-£/§jýÈ§`¦ﬀ²m¢¶j§O¦t³´«]¥¼¦m¡2§O¦;®U«]¥-¥-¢#®U¦m£ﬂ§eº"¢°2§`²t¦t¯±¢¥"¦ﬀÁ/³a¦m¡
§°-²m«#ïU¢#®U¦/³É­¦m¡-¢º"¢°2§`²t¦t¯±¢¥"¦¡H§O£ﬂ§O¥±¢¯°E¶a«O¤]¢¢/Á«?²té"³´¥
¾
«]¥
¦m¡-¢/°-²m«#ïU¢#®U¦S

¸H®t¡»]¸-¢[²t³´¢£/§O²t¢e®U«?¯±¯«]¥Ð³´¥&«]¹?ïU¢#®U¦í½{«]²t³´¢¥"¦t¢#º
ºE§O¦¨§`¹2§O£m¢£#  /¡-¢Ñ£t¢S®U«?¥2º ¢U©2§O¯°E¶a¢³´£§O¥ ¢U©2§O¯°E¶a¢±«O­¸-¥"½
¥E¢£t¦m³a¥
¾
³a¥¥-¢[£t¦t¢Sº²t¢¶j§`¦t³´«?¥2§`¶§O¶
¾
¢[¹-²¨§EﬀÇÆ¢ﬂ¯·§S¤&®U«]¥µ]¢²t£m¢¶´¤
¥E¢£t¦e§²m¢¶j§O¦t³´«]¥·Á/³´¦m¡·§O¦m¦t²m³a¹E¸-¦t¢£§O¥2ºu=Á/³´¦t¡
D5E

FvH

F
D"Ł
L
E

FvH

F
NŁ
J
OﬁQ.T
JML
E

F
N
H
=
=
=
J
OﬁQT
  ÎÛeß/Ùà~Ûá×
	/¥"¦m³a¶M¥-«OÁþÁ¢&¡H§Sµ?¢¦¨§?®~³a¦m¶´¤Ì§O£m£t¸-¯±¢#ºÑ¦m¡2§O¦e¦m¡-¢®U«?¶´¶´¢#®U¦m³´«?¥-£
Á¢¡2§Sµ]¢¹H¢¢¥ºÏ¢#§O¶´³´¥
¾
Á/³´¦m¡¼§O²m¢/£t¢¦m£#À]¹-¸-¦ﬀÁ¢/®§`¥-¥-«?¦
¾
¢¦ﬀ­{§`²
Á/³´¦t¡¦t¡-³´£§`£t£m¸-¯°-¦m³´«?¥
«]¥-£t³jº"¢[²§e£t³´¯±°-¶´¢»]¸-¢²t¤&³´¥"µ?«]¶´µ³´¥
¾
§
¾]¾
²m¢
¾
§`¦t¢ ­7¸-¥2®~¦t³´«?¥-£Sò
ô1; [÷¨ô 
D
=

 
ﬀ!L
N
OﬁQR !T
ë@­/¦t¡-¢&¢U©-°-²m¢£t£m³´«?¥
D
=

 
ﬀML
N
OﬁQc Tº"¢¥-«]¦t¢£&§±£t¢¦SÀ
¦t¡E³a£»?¸E¢²t¤¿¯·§S¤¥-«]¦
¾
³´µ?¢&¦m¡-¢&¢U©-°H¢#®U¦t¢Sºú²m¢£t¸E¶a¦SÀ9­7«?²³Q­/¦5Á«
¢¯±°-¶´«O¤?¢¢£¡2§Sµ]¢ﬂ¦t¡E¢Ð£U§O¯±¢ﬂ£¨§`¶j§O²t¤"À]¦t¡2§`¦/µ?§O¶´¸-¢ﬂÁ/³´¶´¶H«?¥-¶´¤&«-®m½
®U¸-² «?¥2®~¢¼³´¥¦t¡-¢£t¢¦Sﬂì/«OÁ¢µ?¢[²#ÀH³É­ØÁ¢¼§`£t£t¸E¯¢e¦t¡2§`¦ﬂ¦m¡-¢¢U©"½
°-²m¢£t£m³a«]¥Ñº"¢¥-«]¦t¢£e§¯&¸-¶´¦m³a£m¢¦#À`«?²2<¨ôªÀ"¦m¡-¢¥¯&¸-¶´¦t³´°-¶´¢«-®®U¸-²í½
²t¢[¥2®U¢£«`­;¦t¡-¢£U§O¯±¢Ð£U§O¶j§O²m¤Á/³a¶´¶
¹H¢¼§O¶´¶´«OÁ¢#º§O¥2º±¦t¡E¢ü»]¸-¢²m¤
£t¡E«?¸-¶jº
¾
³´µ?¢M¦t¡-¢ºÏ¢£t³´²t¢Sº²m¢£t¸-¶´¦SÇÆ¢ﬀ¸-£m¢¦m¡-¢;£t¤"¥"¦¨§ª©
D
å
H
!
H
T
¦t«Æº"¢¥E«?¦t¢Ñ§  Uõ/«O­eµ?§O¶´¸-¢£ 
D
!
H
å
HiH
åT&º"¢¥-«]¦t¢£&¦m¡-¢£¨§O¯±¢
£t¢[¦ﬂô 7¯&¸-¶´¦m³a£m¢¦t£
/§O¶´¶´«OÁ,¯&¸-¶´¦t³´°-¶´¢ «Ï®[®U¸-²t²m¢¥2®U¢[£¼«`­¦t¡-¢
£¨§`¯¢¢[¶a¢[¯¢¥"¦#ÀË£t«¦t¡2§`¦e¦t¡-¢£t¤"¥"¦¨§ª©
D
L
!
H
å
HH
å
L
TÐ²m¢°-²t¢[£t¢¥"¦t£
§¿¹2§
¾
Á/³a¦m¡ú¦5Á«Æ«-®®U¸-²m²t¢¥2®~¢£Ñ«O­¼åÆ§`¥2ºê³a£ºÏ³K7
¢²m¢¥"¦&­7²m«?¯
D
L
å
H
!
H L
TOþû9³a¥H§O¶´¶´¤ÀﬀÁ¢Ñ¸-£m¢Ì¦m¡-¢Ñ¥-«]¦¨§O¦m³´«?¥
D
L L
!
H
å
HiH
å
L L
T&­7«]²
£t¢S»?¸E¢¥2®U¢£«O­/µ?§O¶´¸-¢[£#À
³5 ¢?&ø  ¨õ ¼ûE«?² ¢U©2§O¯°E¶a¢]À
D
L L
å
H
!
HH
å
L L
T
§O¥Hº
D
L L
!
H
å
HH
å
L L
T/²m¢°-²t¢[£t¢¥"¦º"³87È¢[²t¢¥"¦ﬂ¶´³´£t¦m£#
 /¡-¢£¨§`¯¢ﬀ°-²t³´¥2®~³a°E¶a¢[£)«`­2®U«?¯±°-²t¢¡E¢¥-£t³´«]¥£t¤"¥"¦¨§ª©¼¯·§`é?¢ﬀ£t¢¥E£t¢
­7«]²§O¶´¶-¦m¡-²t¢¢®U«]¶´¶a¢S®U¦t³´«?¥&¦5¤"°H¢£#À"¹E¸-¦Á¢/£t¡H§O¶´¶ÈºÏ³K7
¢²m¢¥"¦é"³´¥2º"£
«O­¹-²U§?®mé?¢[¦t£#À §O¥2§`¶a«
¾
«]¸-£¼¦m«Æ¦t¡-¢Ä¹-²¨§]®té]¢¦t£¸-£m¢#º,§`¹2«Oµ]¢?,ë5¦
³´£e°2«]£t£t³´¹-¶´¢¦t«¸-£m¢&¦t¡-¢£¨§`¯¢¹-²U§?®mé?¢[¦t£e­7«]²§O¶´¶ﬀ¦t¡-²m¢¢&¦5¤"°2¢£SÀ
¹-¸-¦±¦t¡-³´£±°-¸-¦t£§O¥F§]º-º"³´¦t³´«]¥2§O¶/¹-¸E²¨º"¢¥ «?¥,¦5¤"°H¢Ñ³´¥"­7¢²m¢¥2®U¢?À
§O¥Hº¦t¡-³´£e³´£ﬂ¹H¢¤?«]¥2ºÄ¦t¡-¢£¨®U«]°2¢&«`­«?¸E²ﬂ°2§`°2¢²S /¡-¢®U«?²m²t¢#®U¦
®U«]¯°-¸-¦U§O¦m³a«]¥&«O­ﬀ¦t¡-¢¼§Sµ]¢²¨§
¾
¢e£¨§`¶j§O²t¤&³´£/¦m¡-¢²t¢~­7«?²m¢?ò
ô;÷Uô 
D
L

=

 
ﬀ!L
N
OﬁQﬁﬀ ~õﬃﬂ 	èô! !
L
T
ﬀ ~õﬃﬂ 	èô¬®U²m¢#§O¦m¢£¼§á¹2§
¾
­7²m«?¯ §&£m¢¦#À
¾
³´µ³´¥
¾
¢#§]®t¡¿¢¶´¢¯±¢¥"¦
§¯&¸-¶´¦t³´°-¶´³´®U³´¦5¤«O­ﬀ«?¥-¢?
Ç,¡"¤Ñ³´£¦m¡-¢­7¸-¥2®~¦t³´«?¥ﬀ ~õ ﬂ 	èô¼¥-¢[¢#º"¢#º ¡-¢²t¢!  /¡-¢­7«]²t¯
-POﬁQ

³´¥-£m³ºÏ¢¬§&®~«?¯°E²t¢¡-¢[¥-£t³´«?¥³´£/®§O¶´¶´¢#º§" [ó [÷¨ôªõ 	`÷ﬀë5¥"½
£t³jº"¢§¹2§
¾
®U«?¯±°-²t¢¡E¢¥-£t³´«]¥

¯&¸-£m¦;¹H¢¬§¹2§
¾


³´¯³´¶j§O²m¶Q¤§O¶´¶
¦t¡E¢
¾
¢¥-¢[²¨§O¦m«?²m£³´¥&§ﬂ£m¢¦®U«]¯°-²m¢¡-¢¥E£t³´«?¥¯&¸-£t¦9¸-£t¢ £t¢¦m£#À"§O¥2º
¶´³´é?¢Á/³´£t¢è­7«?²/¶´³´£t¦m£#
ßﬂ¥±³´¯°H«?²t¦U§O¥"¦;«]¹-£t¢²mµ?§O¦m³a«]¥&³´£¦m¡2§O¦¦t¡-¢e«]²¨º"¢²/³´¥±Á/¡-³j®t¡±¦t¡-¢
¾
¢[¥-¢²¨§`¦t«]²t£;§O°-°H¢#§`²³´¥§/®U«?¯±°-²t¢¡E¢¥-£t³´«]¥¼º"³j®U¦¨§`¦t¢£9¦t¡-¢Á/§S¤ﬂ³´¥
Á/¡-³j®m¡¦t¡-¢e¢¶´¢¯±¢¥"¦t£/«O­ﬀ¦t¡-¢²t¢£m¸-¶´¦t³´¥
¾
®U«]¶a¶´¢#®~¦t³´«?¥§O²t¢
¾
¢¥-¢²í½
§O¦m¢#º
ßﬂ£/°H«?³´¥"¦t¢Sº«?¸-¦/¢S§O²t¶´³´¢²SÀ2§
¾
«"«-º§O¥2§`¶´«
¾
¤³´£/¦t«±¦t¡-³´¥-é
«O­¦m¡-¢
¾
¢[¥-¢²¨§`¦t«]²t£·§`£¥-¢[£t¦t¢Sº j 	`÷@½5¶a«"«]°-£¼Á/¡E¢²t¢¿«?¸-¦m¢²t¯±«?£m¦
®U«]²t²t¢[£t°H«?¥2º"£e¦m«¼¶´¢U­7¦m¯«]£t¦#9 /¡-³´£³a£/¢[µ³jº"¢[¥¦­@«?²/¶´³´£t¦/®U«?¯±°-²t¢U½
¡-¢¥E£t³´«?¥-£Sò
D
L L


H$#

L
N
OﬁQ
D
L L
ä
H
å
L L
T
H
N
#
OﬁQ
D
L L
ä"^
H
å^
H
!)^
L L
T
L L
T
°-²m«ÏºÏ¸2®U¢£ ¦t¡-¢¶´³´£t¦
D
L L
¨ä
H
ä
^ 
H
¨ä
H
å^ 
H
Uä
H
!^ 
H
{å
H
ä,^ 
H
5å
H
å^ 
H
{å
H
!^ 
L L
T
ë5¥"¦t¢²U®m¡2§O¥
¾
³´¥
¾
N
OﬁQ
D
L L
ä
H
å
L L
T§O¥2º
N
#
OIQ
D
L L
ä
^
H
å)^
H
!)^
L L
T
°-²m«ÏºÏ¸2®U¢£
D
L L
¨ä
H
ä
^ 
H
{å
H
ä
^ 
H
Uä
H
å^ 
H
{å
H
å)^ 
H
Uä
H
!^ 
H
5å
H
!^ 
L L
T#
ì §?ºÄ¦t¡-³´£e°2§`²t¦t³j®U¸E¶§`²Ð®U«]¯°-²m¢¡-¢¥E£t³´«?¥¿¹2¢[¢¥ú§±¹2§
¾
®U«]¯°-²m¢U½
¡E¢¥-£t³´«]¥À
«?²§á£t¢¦¼®~«?¯°E²t¢¡-¢[¥-£t³´«?¥9À
³´¥¦m¢²¨®m¡2§`¥
¾
³´¥
¾
¦t¡-¢¦5Á«
¾
¢¥-¢²U§O¦m«?²t£eÁ«?¸-¶jº±¥-«]¦ﬂ¡2§Sµ]¢¬®m¡2§`¥
¾
¢SºÑ¦m¡-¢²t¢[£t¸-¶´¦t³´¥
¾
®U«?¶´¶´¢#®m½
¦m³´«?¥e¹2¢S®§O¸-£m¢«`­¦m¡-¢®U«]¯¯&¸-¦U§O¦t³´µ"³´¦5¤;¶j§SÁ/£
¦t¡2§`¦
¡-«?¶jºè­7«]²
¹2§
¾
£
§`¥2º&£m¢¦t£S
#Ë³´£t¦t£SÀO¹2§
¾
£)§`¥2º£t¢¦m£§O²m¢¸-£m¸2§O¶´¶´¤§Sµ?§O³´¶j§O¹-¶´¢ﬀ§O£;º"³´£t¦m³a¥
¾
¸-³´£t¡E¢#º
¦5¤"°H¢£ﬂ³´¥«?¹?ï~¢#®U¦5½5«?²m³´¢¥"¦t¢#ºÑºE§O¦¨§`¹2§O£m¢£t¤"£m¦t¢¯±£¼ãså ![ætﬀë5¥Ì§]º-º"³É½
¦m³´«?¥ÀE¦t¡-¢£m¢¯·§`¥"¦t³j®U£/«O­
ﬀ$
# ³a¥"µ]«?¶´µ?¢£¹H«?¦t¡Ä£t¢¦m£¬§`¥2º¹2§
¾
£SÀ
¦m¡-«?¸
¾
¡¦t¡-¢[¤·§O²m¢¥-«]¦ﬂ®U¶´¢#§O¥-¶´¤&£m¢°2§O²U§O¦m¢#ºÑ³´¥±¦t¡2§`¦/¶§`¥
¾
¸H§
¾
¢]
 /¡E¢²t¢Æ§O²m¢?Àﬂ³´¥Å­5§?®U¦«?¦m¡-¢²é"³´¥2º"£«`­ü®U«]¶a¶´¢#®~¦t³´«?¥-£SòÆ³´¥2º"¢U©-¢#º
£m¦t²m¸2®U¦t¸E²t¢£SÀ;§O²t²U§S¤"£#ÀH«?²í½{£m¢¦t£¼§`¥2º¿®U¢²t¦U§O³´¥¿é³´¥2ºÏ£ﬂ«O­¦t²t¢[¢£e­7«]²
Á/¡E³®m¡Ñ¦m¡-¢£t¤"¥"¦¨§S©Ñ«`­D®U«?¯±°-²t¢[¡-¢¥-£m³a«]¥-£ﬂ³´£e§O¶´£t«±¯¢#§`¥-³´¥
¾
­7¸E¶{À
¹E¸-¦/¦t¡-¢[¤·§O²m¢¹H¢¤?«]¥2º±¦t¡-¢e£¨®~«?°H¢«O­;¦t¡E³a£°2§`°2¢²S
% &(')*+
,M¢U­7«]²t¢ °-²t«-®U¢¢Sº"³´¥
¾
­7¸-²m¦t¡-¢²SÀ"³´¦;³´£Á«?²m¦t¡&²t¢[µ³´¢Á/³´¥
¾
¦t¡E¢ﬂ£t¤"¥"½
¦U§S©¼«`­È¦5¤"°H¢£#ﬀ /¡E¢¤¼¡H§Sµ?¢/¹H¢¢¥&³´¯°-¶´³j®U³´¦
³´¥&«?¸-²;»]¸-¢²m³´¢£#À"¹-¸E¦
¹H«?¦m¡Ì«]¸-²º-§O¦U§§O¥2ºÄ«?¸-²»]¸-¢²m³´¢£¡2§Sµ]¢¼¦5¤"°H¢£¼§O¥Hº³´¦Ð³´£e³´¯&½
°H«?²m¦¨§`¥¦¦t¡H§O¦¦t¡-¢²m¢³´£D§¶j§O¥
¾
¸2§
¾
¢/¦t«&º"¢£U®U²t³´¹H¢¦t¡-¢[£t¢¦5¤"°H¢£#
 /¡E¢-,/.ﬂû ­7«]²«]¸-²ﬂº-§`¦¨§¦5¤"°2¢[£/³a£
¾
³´µ?¢¥±¹¤
ò
0
ò
F
<
	 	`ø
L
jóÏõ
L
Uõ{÷ ó1
L
=
="=
L
D
0
T
L
D
L
0
L
T
L
D
L L
0
L L
T
L
213
X
ò
0
XH
="=
=
H
3
Z
ò
0
Z54ML
E
3
X
ò
0
XVH
="=
=
H
3
Z
ò
0
ZﬁJ
ë5¥Å¦m¡-³´£#À2<
	 	`ø
L
 ó"õ
L
Uõ5÷jó1
L
=
="=ﬀ§O²m¢Ñ¦t¡E¢ @¹-¸-³´¶´¦5½5³´¥ ¹H§O£t¢
¦5¤"°H¢£# /¡-¢e«]¦t¡-¢² ¦5¤"°2¢£e§O²m¢¼§O¶´¶ 	`óUõ{÷[ö~õ 	O÷
Mî¦t¡-¢¤¹-¸E³a¶jº
¥E¢Á ¦5¤"°H¢£±­7²t«]¯ ¢U©-³a£m¦t³´¥
¾
¦5¤"°2¢[£#
E
3
X
ò
0
X
H
="=
=
H
3
Z
ò
0
Z
J
®~«?¥-£m¦t²t¸H®U¦t£²t¢#®~«?²¨º¿¦5¤"°H¢£e­7²m«?¯ ¦m¡-¢&¦5¤"°2¢£
0
X
H
=
="=
H
0
Z

213
X
ò
0
X
H
="=
=
H
3
Z
ò
0
Z
4
®U«?¥E£t¦t²m¸2®U¦m£¼µ?§`²t³j§O¥"¦e¦5¤"°2¢£¬­7²t«]¯ ¦t¡E¢&¦5¤°H¢£
0
XVH
="=
=
H
0
Z
î·¯±«?²m¢Ð«]¥Ñ¦t¡E¢£t¢³´¥Ì§¯«]¯¢¥"¦#
D
0
T?À
D
L
0
L
T?À
§`¥2º
D
L L
0
L L
Tﬂ²t¢£m°2¢S®U¦t³´µ?¢[¶a¤Ñ®U«]¥-£t¦m²t¸2®~¦Ð£m¢¦#ÀE¹2§
¾
À§`¥2º±¶´³a£m¦¦5¤"°H¢£/­@²t«?¯
¦m¡-¢e¦5¤"°2¢
0

ûE«?²e¢U©2§`¯°-¶´¢?À§Â¦5¤°H¢­7«]²¦t¡-¢_ &²t¢¶j§`¦t³´«?¥ @¦t¡-«]¸
¾
¡Æ³´¦e³´£
®~¢²t¦U§O³´¥-¶´¤¥-«]¦D§
Ã
²t£t¦ ¥-«?²m¯·§`¶-­7«]²t¯Î²m¢¶j§O¦m³a«]¥ ®U«?¸-¶jº±¹H¢?ò
D5E
0

ò
E
ﬂ q8ﬀ
yz	,0

ò ¨õ5÷jó6#À/V
y	,

ò Uõ{÷ ó1
J
À

(')&ò jó"õ5À

	z
	['
yOò
2
ﬃ[
' 
ﬀ
ò
E

 
ﬀ
ò jóÏõ7À 7V	
Vr
y
q mIr
ò Uõ5÷jó1
J
À

mﬁr
y ' 	z
r
	ò
E


 ﬃ

	

ò jóÏõ7À
{
p
mﬁr
ò Uõ5÷jó1
J54
À
{5ﬀ/m~}z
o[	yOò
D
Uõ5÷jó1 T
J
T
 /¡E¢ ;ªô`÷7ôOóÏõð«?² Òt¦¨§
¾?¾
¢#º ¸E¥-³´«?¥-Ó ¦5¤"°2¢
2
ﬃ[
' 
ﬀ
ò
=
=
=
H

mﬁr
y,' 	z
r
	òG="=
=
4
¢U©-°-²t¢£m£t¢£º"³´£aïU«]³´¥¦e°H«?£m£t³´¹-³´¶´³a¦m³´¢£e­7«]²
¦m¡-¢

	z
	['"y
Ã
¢¶jºú«`­Ð¦m¡-³´£&¦5¤°H¢? û-«]²¼¢U©2§`¯°-¶´¢
2
ﬃ[
' 
ﬀF
E

 
ﬀ|F
å %)^^)^
H
 7	

r
y
q mﬁr2F
å?)? %
J84
º"¢¥-«]¦t¢£ ¦t¡-¢£m¦¨§`¦t¸-£
«`­Ø§²t¢
¾
¸-¶j§O²/¢¯±°-¶´«O¤?¢¢]À"Á/¡-³´¶a¢
2

mIr
y ' 	z
r
	
F
E


 ﬃ

	
4F
ﬃ %)^
H {
p
mﬁrV F


äSå-äSå
J4
ºÏ¢¥-«?¦m¢£,¦m¡2§O¦ê«O­Ì§®U«]¥-£t¸E¶Q½
¦U§O¥"¦# `§O²m³§`¥"¦t£Æ§O²t¢ÅÁ¢¶´¶¼é"¥-«OÁ/¥=³´¥°-²m«
¾
²U§O¯±¯³´¥
¾
¶j§`¥"½
¾
¸2§
¾
¢£ﬂã´ä"?"À!

ætÀ?¹-¸E¦§O²m¢ﬂ«O­@¦t¢¥±«Oµ?¢²m¶a«"«]é?¢#º³´¥º-§O¦U§¯±«ÏºÏ¢¶´£#À
Á/¡E¢²t¢¦t¡-¢[³a²ﬀ§O¹-£m¢¥2®U¢/®U²m¢#§O¦m¢£;¥-¢¢Sº"¶´¢£t£ﬀ­@²¨§
¾
¯¢¥"¦U§O¦t³´«]¥/«O­-¦t¡-¢
ºE§O¦¨§`¹2§O£m¢ﬂ§O¥2º®U«]¥"­7¸-£m³a«]¥¼«Oµ]¢²ﬀ¥"¸-¶´¶-µ?§O¶´¸-¢£S`§O²t³j§`¥¦m£;®§O¥¹2¢
®~«?¥"µ?¢¥E³a¢[¥¦m¶´¤&¸-£t¢#ºÂ³a¥°2§`¦t¦m¢²t¥¯·§`¦¨®m¡-³´¥
¾
ò
DE
0
GF
b
H|{
p
mﬁrV4F zJML
E

GF
Nb
H

	z
	['"y
F
2

mIr
y ' 	z
r
	
F
E
{
p
mﬁr4F
N
 "H
="=
=
J54iH
=
="=
J
OﬁQR T
DE
0
GF
b
H

mi{5ﬀ/m~}F

	Oö"ó"õ ﬀ Uõ ﬂ 	ﬂô-  
J_L
E

GF
Nb
H

	z
	['"y
F
2
ﬃ 
' 
ﬀ F
N
4IH
{5ﬀm[}z
o[	y
F
N
-
H
=
="=
J
OIQc T
 /¡-¢
Ã
²t£t¦»]¸-¢²m¤
Ã
¥2ºÏ£ﬂ¦t¡E¢¼¥2§`¯¢£ﬂ§`¥2º¦m¢¶´¢°-¡-«]¥-¢¼¥"¸-¯&¹H¢²m£
«O­Ð§`¶´¶D®U«]¥-£t¸E¶a¦U§O¥"¦t£SÀﬀ¹2¢S®§O¸-£m¢Ñ¦t¡E¢°2§`¦t¦t¢[²t¥Å³´¥Æ¦t¡-³´£&®U«?¯±°-²t¢U½
¡-¢¥E£t³´«?¥±«?¥-¶´¤&¯·§`¦¨®m¡-¢£®U«?¥-£m¸-¶´¦¨§`¥¦m£#ﬀ /¡-¢e£m¢#®U«?¥Hº·»]¸-¢[²t¤²m¢U½
¦t¸E²t¥-£SÀ-­@«?²/¢#§]®t¡Ä²t¢
¾
¸-¶j§O²ﬂ¢[¯°-¶´«O¤?¢[¢?À"¦t¡-¢¥2§O¯±¢¬§`¥2º±¥"¸-¯&¹2¢[²
«O­ﬀ°-²t«SïU¢#®U¦m£Ð¦m«¼Á/¡E³®m¡¦t¡H§O¦/¢¯±°-¶´«O¤?¢¢ ³a£ﬂ§`£t£m³
¾
¥-¢#º

  eß-ÚeÙà#Ûá×
ë5¥Ñ®U«?¯±°2«]£t³´¥
¾
§¶j§O²
¾
¢Ð»]¸-¢[²t¤"À"³a¦³´£/¸-£t¢~­7¸-¶
¦t«
¾
³´µ?¢ﬂ¥H§O¯¢[£;¦t«
³´¥"¦t¢²m¯¢#º"³j§`¦t¢ﬀ²t¢£m¸-¶´¦t£ﬀ«?²§`¸"©-³´¶a³j§`²t¤­7¸-¥H®U¦t³´«?¥E£#

¸E²¶j§O¥
¾
¸2§
¾
¢
§O¶´¶´«OÁ/£¸-£ﬂ¦m«º"«&¦t¡-³´£/¦m¡-²t«]¸
¾
¡
	 
[øaô`÷¨ôSõ 	`óÁ/³´¦t¡Á/¡-³j®m¡Á¢
®§`¥Íº"¢
Ã
¥-¢Æ¹H«?¦t¡ µ?§O²m³j§O¹-¶´¢£§O¥2ºê­@¸-¥2®U¦m³a«]¥-£#

¸-°-°H«?£m¢ÆÁ¢
Á/§O¥"¦¦m«
Ã
¥2ºe­@«?²ﬀ¢#§?®m¡°-²t«SïU¢#®U¦SÀ§`¶a¶"²m¢
¾
¸-¶j§`²)¢[¯°-¶´«O¤?¢[¢£Á«?²mé?½
³´¥
¾
«?¥Æ¦m¡2§O¦°-²t«SïU¢#®U¦SÑë5¦¼§]º-º"£¼®U¶j§`²t³´¦5¤Ì³É­/Á¢
Ã
²t£t¦&º"¢
Ã
¥-¢·§
­7¸-¥H®U¦t³´«?¥ ﬀﬂÁ/¡E³®m¡¿¦¨§`é?¢£§&°E²t«#ïU¢S®U¦ 2À9§O¥2º²m¢¦t¸E²t¥-£¦t¡-¢
£t¢[¦&«O­ﬂ¦t¡E¢·¥H§O¯¢[£¼§O¥2º¿£U§O¶j§O²m³´¢£¼«`­Ð¦m¡-¢²m¢
¾
¸-¶j§`²¼¢¯±°-¶´«O¤?¢¢[£
Á«?²té"³´¥
¾
«?¥¦t¡H§O¦/°-²m«#ïU¢#®U¦Sò
) r
 ﬀ
N
-
DE
0
GF
b
H

 
ﬀYF

J_L
E

GF
Nb
H

	z
	['"y
F
2
ﬃ 
' 
ﬀ F
E

 
ﬀYF
N)
H
=
="=
J54H
{5ﬀm[}z
o[	y
F
N
-

H
="=
=
J
OIQc 
H
-POﬁQ -

T
 /¡-¢±°2§O²U§O¯¢[¦t¢²m£¼«`­ﬂ­7¸-¥H®U¦t³´«?¥E£ü§`²t¢°H§O¦t¦m¢²t¥E£Ñã å]å[ætÌë5¥ê¦t¡-³´£
¢U©2§O¯±°-¶´¢&¦t¡-¢±µ?§O²m³§`¹-¶´¢2-ú³´£¹2«]¸-¥2º ³a¥Æ¦m¡-¢£t³´¯°E¶a¢°2§`¦t¦t¢[²t¥
N
-9ÀHÁ/¡-³j®t¡Ä³a£ ¦t¡-¢°2§`²¨§O¯±¢¦t¢[²ﬂ«O­¦t¡-¢­7¸-¥2®~¦t³´«?¥  ﬀÀH¹-¸-¦e³´¦
³´£ﬂ§¼®~«?¥-£m¦¨§O¥"¦ ³a¥±¦t¡-¢°2§O¦m¦t¢²m¥·¦m¡2§O¦/«-®®~¸-²t£e³´¥!-uOIQ -

T
./«OÁ Á¢¬®[§O¥Ñ§O¥-£mÁ¢[²/¦t¡-¢«]²t³
¾
³´¥2§`¶È»]¸-¢[²t¤¹"¤
ò
) r
ô 
 ªóﬀ [ó"õ
DE
{5ﬀ/m~}z
o[	
F
-
H
 ! y
F
ﬀ
/- 
J_L
E
{5ﬀm[}z
o[	y
F
N
-

H
="=
=
J
OIQc 
H
N
-POﬁQ -

T
ì/¢[²t¢ ﬀ³´£D§¬­7¸-¥2®~¦t³´«?¥±Á/³a¦m¡³´¥-°-¸E¦ HÀ"Á/¡-³´¶a¢&ô
Oóﬀ [ó"õ 
³´£¼§±µ?§O²m³§`¹-¶´¢? /¡-¢&­@«?¶´¶´«OÁ/³a¥
¾
	 [øsõtôe­@¸-¥2®U¦m³a«]¥Æ¯·§`é?¢£ ¯«?²m¢
¢U©-¦t¢[¥-£t³´µ?¢¸-£m¢«O­Ð°H§O¦t¦m¢²t¥Å¯§O¦¨®m¡-³´¥
¾
Ñ /¡-¢±²t¸-¶´¢³´£¼¦m¡2§O¦³É­
¦t¡E¢
Ã
²m£t¦/°2§`¦t¦t¢[²t¥¯§O¦U®t¡E¢£¦m¡-¢ﬂ³´¥-°E¸-¦¦m¡-¢¥±¦t¡-¢ µ?§O¶´¸-¢/«O­ﬀ¦t¡-¢
®U«]²t²t¢[£t°H«?¥2º"³´¥
¾
¢U©-°-²m¢£t£m³´«?¥þ³´£²m¢¦t¸-²m¥-¢#º
Ê³É­¼¥-«]¦#À ¦t¡-¢¿¥-¢U©-¦
°2§`¦t¦t¢[²t¥¿³a£ ¯·§`¦¨®m¡-¢#º
À
§`¥2º£t«±«?¥  /¡"¸-£ﬂ¦m¡-¢	 [øsõtô ­7¸-¥H®U¦t³´«?¥
²m¢¦t¸E²t¥-£Ñä±Á/¡-¢¥Å³´¦t£³´¥-°-¸-¦³´£S^EÀ;§O¥2º ^ÑÁ/¡-¢[¥ú³´¦t£³´¥-°-¸-¦³´£
§`¥"¤¦m¡-³´¥
¾
¢¶´£t¢?ò
rV
	 ø õíôR^  ä
L
	 ø õíô
N
 ^
ÇÆ¢¿®§O¥þ¸-£m¢ú§O²m¹-³´¦t²¨§`²t¤,°H§O¦t¦m¢²t¥E£#Àe³´¥2®U¶´¸2º"³´¥
¾
²t¢#®~«?²¨ºÏ£Þ§`¥2º
µ?§`²t³j§O¥"¦m£#À;³´¥ê­7¸-¥H®U¦t³´«?¥,º"¢S®U¶j§O²¨§`¦t³´«?¥E£#þû-¸E¥2®U¦t³´«]¥ñÁ/³´¦m¡ñ°H§O¦5½
¦m¢²t¥E£ü§`²t¢&µ?¢[²t¤¿¸-£t¢U­@¸-¶Á/¡E¢¥úº"¢#§`¶a³´¥
¾
Á/³´¦t¡¿µ?§O²m³j§O¥"¦t£S

¸-°"½
°H«?£m¢ÑÁ¢ÑÁD§`¥"¦&¦t«ñ®~«?¯°E¸-¦t¢?ÀM­7«]²&¢#§?®m¡,°E²t«#ïU¢S®U¦d-À¦t¡-¢Ä¦t«O½
¦U§O¶eÁ¢¢é"¶´¤ñ°H§S¤ñ«`­¼¢¯±°-¶´«O¤?¢¢£&Á«?²mé"³a¥
¾
«?¥ ¦t¡2§`¦°-²m«#ïU¢#®U¦S
ÇÆ¢ £t¦U§O²t¦/¹"¤º"¢
Ã
¥-³´¥
¾
§¬­7¸-¥H®U¦t³´«?¥ô ¦m¡2§O¦ﬂ®U«]¯°-¸E¦t¢£¦t¡-¢
Á¢¢é"¶´¤&³´¥2®U«]¯¢/«O­;§O¥±¢¯°-¶´«O¤]¢¢?À"§O£ﬂº"¢¦m¢²t¯±³´¥-¢#º&¹"¤

	z
	['
y#ò
rV
ô 
2
ﬃ 
' 
ﬀ F
E

 
ﬀYF
N)
H
=
=
=
J54


%?å
L
ô 
2

mIr
y ' 	z
r
	
F
E


 ﬃ

	
:F
N
3
H
="=
=
J54
 3 %
	è£t³´¥
¾
¦m¡2§O¦SÀ-Á¢¬ºÏ¢
Ã
¥-¢&§­7¸-¥2®~¦t³´«?¥·ô ﬂ 	SõtôOø"Á/¡-³j®m¡Ñ®U«?¯á½
°E¸-¦t¢£ ¦t¡-¢e¦m«?¦¨§`¶
Á¢[¢é"¶a¤±°2§S¤&«O­ﬀ¢¯°E¶a«O¤]¢¢£/§O¦m¦¨§?®m¡-¢Sº¦t«¦t¡-¢
°E²t«#ïU¢S®U¦:-9ò
rV
·ô ﬂ 	SõtôOø
N
- ö
D
L
ô 



L
E

	z
	['
y
F
N
H
{5ﬀ/m~}z
o[	y
F
N
-

H
=
="=
J
OIQ
k
U
 ﬀﬂﬁ

ﬃ
~  
H
-POﬁQ -

L
T
ß £t³´¯±°-¶´¢D®U«]¯°-²m¢¡-¢¥E£t³´«?¥±¦t¡-¢¥Ñ§`¶a¶´«OÁ/£;¸E£¦m«
Ã
¥Hº¦m¡-¢ﬂÁ/§
¾
¢
¢~©Ï°H¢¥-£m¢£ ­7«?²¢µ]¢²t¤°-²m«#ïU¢#®U¦S
 ÎÛ"! )ÑÚ $# × ;àÛá×%×·Ü Ù&#('  *)
Ùà#Ûá×+ 
, - /.ÄÚ
ÇÆ¢&¡H§Sµ?¢·§`¶´²t¢#§]º"¤Ì£m¢¢¥Å¦t¡H§O¦¦t¡-¢
¾
¢¥-¢[²¨§O¶­@«?²t¯ «`­Ð§Ñ®U«?¯á½
°E²t¢¡-¢[¥-£t³´«?¥Ä³a£
DVU
LW
XH
=
=
=
H[W[Z
T³a¥±Á/¡-³j®m¡·¢S§?®m¡
W10
³´£/¢³´¦t¡-¢[²ﬂ§
¾
¢¥-¢²U§O¦m«?²e«?²§®~«?¥2º"³´¦m³a«]¥ {§±¹H«"«?¶´¢#§O¥Äµ?§O¶´¸-¢#º¢~©Ï°E²t¢£m£t³´«?¥ [
ß
¾
¢¥-¢[²¨§O¦m«?²¡2§O£¦t¡-¢­7«]²t¯ -POﬁQ

ÀﬀÁ/¡-¢[²t¢!- ³a£§°H§O¦t¦m¢²t¥
§`¥2º

£t«]¯¢ ¢U©-°-²t¢£m£t³´«?¥Ä¦t¡2§`¦ﬂº"¢¥-«]¦t¢£e§¼®U«]¶´¶a¢S®U¦t³´«?¥9ﬀß®U«?¥"½
ºÏ³a¦m³´«?¥·®[§O¥Ñ¹H¢¼§£t³´¯±°-¶´¢Ð®U«]¥2º"³´¦t³´«?¥9À"¶a³´é]¢/2  ó

À-³´¥Á/¡-³j®t¡2
§`¥2º

§O²t¢¢U©-°-²m¢£t£m³a«]¥-£/§O¥2ºeÁ/¡E³®m¡¡-«?¶jº"£ﬀ³8732e³´£³´¥

À2
F
25À
254625À§±®U«?¥SïU¸-¥2®U¦m³´«?¥87f
r9
7C7À9§º"³´£aï~¸-¥2®U¦m³a«]¥:7
mﬀ
7C7À
§ê¥-¢
¾
§O¦m³´«?¥
r"m
	7&Àe«]²Ñ§ñ»]¸2§`¥"¦t³
Ã
¢²
lamﬀ
 ﬀ/-uOﬁQ

 =;7 «]²

7
q
y	y -POﬁQ

 = 7áÀﬀÁ/¡-¢²t¢d-Æ³´£¼§Â°2§O¦m¦t¢²m¥À

³´£¼§O¥ê¢U©-°-²t¢[£5½
£m³´«?¥úº"¢¥E«?¦t³´¥
¾
§Ñ®U«?¶´¶´¢#®U¦m³´«?¥Àﬀ§O¥2º<7Î³´£&§Ñ®U«]¥2º"³´¦t³´«?¥9 ./«?¦m¢
¦m¡2§O¦ ¦t¡-¢»?¸H§O¥"¦t³
Ã
¢²

7
q
yz	y /-POﬁQ

,=;7 ³´£ﬀïU¸-£t¦e§£t¡-«]²t¦m¡2§O¥2º
­@«?²¦m¡-¢Ì®U«]¥2º"³´¦t³´«]¥
r"m
	

DE
J6L
- OﬁQ

H
7T
F
D
T=ë5¥
¦m¡-³´£#ÀMÁ¢®U«?¸-¶jºê¸-£m¢Â§`¥"¤ú®U«?¥-£m¦¨§`¥¦&³´¥ê°-¶j§?®U¢±«O­Ð¦m¡-¢¢¯°E¦5¤
²m¢#®U«]²¨º
E
J
û³´¥2§`¶´¶a¤"À
lamﬀ
 ﬀ/-uOﬁQ

 =;7 ³´£¬§á£t¡-«]²t¦m¡2§O¥2ºÂ­7«]²
r
m
	


7
q
y	y -uOIQ

,= 
r
m
	7  [
ë5¥¦t¡-¢­7«]¶´¶a«OÁ/³´¥
¾
¢U©2§O¯±°-¶´¢ﬀÁ¢/®U«?¯±°-¸-¦m¢;¦t¡-¢/£m¢¦=eøjø >   «O­
¢[¯°-¶´«O¤?¢[¢£
Á«]²té"³´¥
¾
§O¦ﬀ§O¶´¶?°E²t«#ïU¢S®U¦t£;«]¥Á/¡-³j®m¡$? «]¡-¥

¯³´¦t¡ ³´£
Á«?²mé"³a¥
¾
ÀÁ/¡E³a¶´¢ ﬀ 	  >   
³a£9¦t¡-¢M£t¢¦ﬀ«O­H¢¯°-¶´«O¤]¢¢£
¡2§Sµ"³´¥
¾
§`¦¶´¢#§`£t¦ «?¥-¢e°-²m«#ïU¢#®U¦ ³´¥·®U«]¯¯«]¥¼Á/³´¦m¡+?]«?¡-¥

¯±³´¦t¡ò
) r 
ﬀ3
E
ﬂ q8ﬀ
yz	,0
:F
m
p
rﬁH

yz	,0
GF


q
	[p
J
) r  
ﬀ 
D
-
L
E

GF	 
ﬀ
H
{5ﬀm[}z
o[	y
F
N
-

J
OﬁQR !
H
N
-POﬁQ -

T
) r
=eø ø >    
DVU
L
NU
OﬁQR 
H
lsmﬀ
 ﬀ
N
-POﬁQ
 
k
 = -  ó
U
=
{5ﬀm[}z
o	y,T
) r
ﬀ 	  >    
DU
L
NU
OﬁQR !
H

7
q
yz	y 
N
-POﬁQ
 
k
 = - jó
U
=
{5ﬀ/m~}z
o[	y,T
ßﬂ¶´¶ «?°H¢²¨§`¦t³´«?¥-£á­7²t«]¯ ¦m¡-¢Ñ²m¢¶j§O¦t³´«]¥2§O¶e§O¶
¾
¢¹E²¨§Åãﬂ!-ämæ¼®§`¥,¹2¢
¢U©-°-²m¢£t£m¢#ºÑ¸E£t³´¥
¾
®U«]¯°-²m¢¡-¢¥-£m³´«?¥-£Sò
) r
ö"óﬀ 	Oó 
N
©À
N
¤ﬀ
D
2
L
N
OﬁQ
D
H #
T
H
N
2OﬁQ

T
) r
	   [÷[ó 


N
©À
N
¤
D
2
L
N
2OﬁQ

H r"m
	
 2 jó
#
[T
) r
H÷	 	Oöﬀ~õ
N
©À
N
¤
DE
F5HAF

H

F
2
H
 F
2

JML
E
F
N
5HAF
N


J
OﬁQ

H
E

F
N
2
H
F
N
21
J
OﬁQ
#
T
) r
 [ø 
~õ



N
© 
D
_L
N

OﬁQ

H
= 
F
=;7T
) r
H÷	ﬁﬀ 
Uõﬃﬂ
 
"!

N
© 
DE
F5H

F
2
J_L
E#
F
N
5HuF
N
2
H
="=
=
J
OﬁQ

T
ë5¥¿¦t¡-¢£m¢·º"¢
Ã
¥-³´¦t³´«?¥E£ÐÁ¢¡2§Sµ?¢¸-£t¢Sº 
N
H
N
#
§`££t¡-«]²t¦m¡2§O¥2º
­7«]²/¦t¡-¢²m¢#®U«]²¨º°2§`¦t¦m¢²t¥
E%$
ä
F
N
H
$
å
F
N
#J
; /¡"¸-£ﬂ¦5Á«O½
§O²
¾
¸-¯±¢¥"¦9­7¸-¥2®U¦m³´«?¥-£SÀO£t¸2®m¡§O£/ö"óﬀ	Oó§O²m¢?À?£m¦t²m³®~¦t¶´¤¼£m°2¢S§Oé"³´¥
¾
À
­7¸-¥H®U¦t³´«?¥E£/«O­Ø§¦5Á«O½
Ã
¢¶jºá²t¢#®U«]²¨º°H§O¦t¦m¢²t¥êã å]å[æt
ë5¦;³´£§`¶a£m«e°2«]£t£t³´¹-¶´¢/¦m«¢U©-°-²t¢[£t£/¦t¡E¢'&
ﬃ)(G{+*,.-
®U«]¥-£t¦m²t¸2®U¦/«`­
ﬀ$
#Ä¸-£t³´¥
¾
¥E¢£t¦m¢#ºÑ®U«]¶a¶´¢#®~¦t³´«?¥-£ 7³5 ¢?¹"¤º"«]³´¥
¾
¦t¡E¢
¾
²m«?¸-°E³a¥
¾
¢U©-°-¶´³j®U³´¦t¶´¤ﬀeâ/
¾
´À
®U«?¥E£t³jº"¢²e£t«]¯¢²m¢¶j§O¦m³a«]¥
ﬃ


H0H
  Á/³a¦m¡
§O¦m¦t²m³a¹E¸-¦t¢£

À

§`¥2ºv;À/«`­¬Á/¡E³®m¡

³a£§O¥,³´¥"¦t¢
¾
¢²SÀﬂ§O¥2º
®U«]¥-£t³jº"¢² ¦t¡-¢ ­7«]¶´¶a«OÁ/³´¥
¾
ﬀ$
#Æ»?¸E¢²t¤
ò

  


ö '/
10
ﬂﬃ  ﬃ
&
ﬃ)(G{2*3"-

ÇÆ¢Ñ§O£m£t¸-¯±¢·¦m¡2§O¦54 £¨§`¦t³´£
Ã
¢£¦t¡-¢±­7¸-¥H®U¦t³´«?¥H§O¶ÐºÏ¢°2¢[¥2º"¢¥2®~¢

 6êß 7¢[¶a£m¢ﬂ¦m¡-¢
ﬀ$
#Ä°-²t«
¾
²U§O¯ ³´£;¥-«?¦®U«?²m²t¢#®U¦
M /¡-³´£D»]¸-¢²m¤
®§`¥·¹H¢¢U©-°-²m¢£t£m¢#ºÄÁ/³a¦m¡·®U«]¯°-²m¢¡-¢¥E£t³´«?¥-£ﬂ§`£#ò
) r
O÷	`ö <[ù 
N
W

D
L

=
 L
N
OﬁQ
ﬃ0H

=K
F9WL
T
) r
÷

 ﬀ	Oó 
D
L
E
F

=

H

MF
ö 
ﬃ

ﬁ7
-
Ł
# W


=8  
J_L
N9
OﬁQ
ﬃ L
T
ë5¦ﬂ³´£ ¦t¡-¢¥Ä£t¦t²U§O³
¾
¡"¦í­7«?²mÁD§`²¨º±¦t«§?º-ºÑ§
¾
¢¥-¢²m³j® O÷	`ö  <[ùe«?°"½
¢²U§O¦t«]²ﬂ§O£ﬂ§£m¡-«?²m¦t¡2§`¥2ºá­7«?²/¦m¡-³´£/°-²t«
¾
²¨§`¯Ì
8 ÎÛ"! )ÑÚ $# × ;àÛá×:98×+-áÝ+$- 
ë5¥Æ¦m¡-³´£e£t¢#®U¦m³´«?¥úÁ¢&°-¸-¦¦t¡-¢&°-³´¢#®~¢£¼¦m«
¾
¢¦t¡-¢[²ü§`¥2ºÌºÏ¢
Ã
¥-¢§
­@¸-¥2®U¦m³a«]¥2§O¶e°-²m«
¾
²¨§O¯±¯³É¥
¾
¶j§`¥
¾
¸2§
¾
¢­@«?²·®~«?¶´¶´¢#®U¦t³´«]¥F¦5¤"°H¢£#À
Á/¡E³®m¡Á¢¬®[§O¶´¶
¦t¡-¢ 	  H÷[ó	OóÄøaôOó6ªö-ô  ;=< [ﬀß 2÷
	
\
O÷¨ô  ³a£§¿£m¢#»]¸-¢¥2®~¢Ì«`­¬º"¢#®~¶§`²¨§`¦t³´«?¥-£&«`­Ðµ?§`²t³j§O¹-¶´¢£&§O¥Hº-çO«]²
­@¸-¥2®U¦m³a«]¥-£#ò
rV?>
3Hä="=
=
rV?>
3"åP="=
=



Á/¡E¢²t¢±³ºËä?À
³jº-åEÀ="=
=Àﬀ§O²m¢&µ?§O²t³j§`¹-¶´¢«?²e­@¸-¥2®U¦m³a«]¥Æ³jº"¢¥"¦t³
Ã
¢²m£#
ße;OôO÷ 7ô)<[ø $	 
ø´ôO÷¨ôªõ  	Oó¡2§O£/¦m¡-¢ ­7«?²m¯Ìò
rV


U
Á/¡E¢²t¢¢e³´£/£t«]¯¢e¢U©-°-²m¢£t£m³a«]¥À-Á/¡E³a¶´¢§Cjö"ó ~õ  	Oó 	 [øaô`÷¨ôªõ 	`ó
¡H§O£/¦t¡E¢ﬂ­@«?²t¯¿ò
rV?@
-ä$
U
ä
L @
-2å"
U
å



ìè¢²t¢±°ä?À9°2åEÀ:=
="=5§`²t¢°H§O¦t¦m¢²t¥E£#ÀﬀÁ/¡-³´¶´¢&¢?ä?À9¢#åEÀ4="=
=UÀ)§`²t¢¢~©½
°E²t¢£m£t³´«?¥-£S 4/¢#®U¸E²t£t³´µ]¢¶´¤·º"¢
Ã
¥-¢#º±­7¸E¥2®U¦t³´«]¥-£Ð§`²t¢e¥-«?¦ﬂ§`¶´¶a«OÁ¢#º
Á/³´¦m¡-³´¥A;=<)
 /¡E¢·£m¤"¥¦U§S©Å«O­ 3B
2÷
	Oó&º"¢°H¢¥2º"£±«?¥ê¦t¡-¢³´²&¦5¤"°H¢?ÅÇÆ¢
®~«?¥-£m³ºÏ¢²Ì£m«?¯±¢Ì¹-¸E³a¶´¦í½{³´¥ «?°H¢²¨§`¦t³´«?¥-£¿§O£t£m«-®U³j§O¦t¢SºþÁ/³´¦t¡ ¦t¡-¢
¹H§O£t¢M¦5¤°H¢£SÀ?§O¥2º§O¶´¶´«OÁÑ¥"¸-¯¢²m³j®¢~©Ï°E²t¢£m£t³´«?¥-£ﬀ£m¸2®m¡¼§O£
U
ä7C
U
å-À
¹H«"«?¶´¢#§`¥þ¢U©-°-²t¢£m£t³´«?¥E£Ì£m¸2®m¡ §O£
U
ä%
r 
U
åEÀ§O¥2ºþ§ ®U«?¥2ºÏ³Q½
¦m³´«?¥2§`¶
q l
U
	[p

r
U
ä

 y

U
åÁ/¡E¢²t¢
U
³´£¼§Â¹2«"«?¶´¢#§`¥Æ¢U©-°-²t¢[£5½
£m³´«?¥Æ§O¥2º
U
ä
H
U
åÂ¡2§Sµ?¢&¦m¡-¢&£¨§`¯¢¦5¤°H¢?

«]¯¢
¾
³´µ?¢[¥Æ£t¢¦«O­
§
¾?¾
²t¢
¾
§O¦t¢¿­@¸-¥2®U¦m³a«]¥-£Ì§`¥2ºF®~«?¥"µ?¢²m£t³´«?¥ ­7¸-¥2®~¦t³´«?¥-£Ä¹2¢¦5Á¢¢¥
¦m¡-¢¿¦t¡-²m¢¢úº"³87È¢[²t¢¥"¦Ì®U«]¶´¶a¢S®U¦t³´«?¥ ¦5¤"°2¢[£·³´£Ñ§O£m£t¸-¯±¢#º
  /¡¸E£
ﬀ Uõ ﬂ 	ﬂô

;³´£/§O¥&¢U©-°-²m¢£t£m³a«]¥«O­¦5¤"°2¢
D
L
0
L
T?À"°-²m«Oµ³jº"¢Sº¦t¡2§`¦

³´£Ð£m«?¯±¢¼¢U©-°-²m¢£t£m³´«?¥ú«`­D¦5¤"°H¢
D
0
T"À)§`¥2º ~ö
U
³´£§O¥Æ¢~©½
°E²t¢£m£t³´«?¥ «O­&¦5¤"°2¢ jó"õ5ÀﬂÁ/¡E¢¥F¢Æ³´£§O¥ ¢U©-°-²t¢£m£t³´«?¥þ«`­¼¦5¤"°2¢
D
L
 ó"õ
L
T?ﬀ /¡E¢Ð¯±«?²m¢ﬂ³´¥"¦t¢²m¢£t¦m³a¥
¾
£t¤"¥"¦¨§?®~¦t³j®e®U«?¥-£m¦t²m¸2®U¦t£ ­7«]²¢~©½
°E²t¢£m£t³´«?¥-£;§`²t¢/§O£t£m«-®U³j§O¦t¢SºÁ/³a¦m¡¼®U«]¶a¶´¢#®~¦t³´«?¥¦5¤"°H¢£#À`²t¢#®U«]²¨º&§`¥2º
µ?§`²t³j§O¥"¦e¦5¤"°2¢[£#Ñ /¡"¸-£Á¢®§O¥ ¨ä  ®U«?¥-£m¦t²m¸2®U¦§²m¢#®U«?²Uº
À;¹"¤
EED
F
U
ä
H
=
="=
H

r F
U
b
J
Á/¡-¢²t¢
U
ä
H
="=
=
H
U
b
§`²t¢¿¢U©-°-²t¢[£5½
£m³´«?¥-£SÀ§O¥Hº {å ¢~©Ï¦m²¨§]®U¦­7²t«]¯ §Ñ²m¢#®U«?²Uº
À¹"¤
U
=

Æßﬂ¶´£m«ÌÁ¢
®[§O¥ ¨ä¼®U«]¥-£t¦m²t¸2®~¦·§Æ®U«]¶a¶´¢#®~¦t³´«?¥ÀM¢?
¾
Å§Ñ£m¢¦
DVU
ä
H
=
="=
H
U"b
T?À
«]² {å ³a¥E£t°H¢#®U¦§&®U«?¶´¶´¢#®U¦m³´«?¥À"¸-£m³´¥
¾
®U«?¯±°-²t¢[¡-¢¥-£m³a«]¥£t¤"¥"¦¨§S©
ÇÆ¢®§O¥®U«]¥-£t¦m²t¸2®~¦;µ?§O²m³§`¥"¦t£ﬀ¸-£t³´¥
¾
¢U©-°-²t¢[£t£t³´«]¥-£¶´³´é?¢
2

F
U
4
§`¥2º&¦U§Oé]¢Ð¦m¡-¢¯ §O°2§`²t¦/Á/³´¦t¡°2§`¦t¦m¢²t¥Ñ¯§O¦U®t¡E³a¥
¾

 /¡E¢ Ïôªõ7õ ÷[óØ§`²t¢ «O­H­7«?¸-²Mé³´¥2ºÏ£#ò ¨ä M§d;ªô`÷7ô<ø Y< jó	 ó1
N
À
5å e§ 
	OóUõtôOó"õ Ïôªõ7õ ÷[ó @Á/¡-³j®t¡¿¯·§S¤Ñ§`¥Þ§`²t¹-³´¦t²U§O²m¤Ñ¢U©-°-²t¢[£5½
£m³´«?¥À"¹-¸E¦ﬂ²t¢S®§O¶´¶¦m¡2§O¦ ¢U©-°-²t¢[£t£t³´«]¥-£º"«&¥-«?¦ﬂ®~«?¥"¦¨§`³a¥µ?§`²t³j§O¹-¶´¢
¹E³a¥Hº"³´¥
¾
£
À  ! /§÷

	`÷	-ôSõ@õ [÷ó-ÀE°2«]£t£m³a¹E¶a¤&Á/³´¦m¡·¦m²¨§`³a¶´³´¥
¾
¢[¶Q½
¶´³´°-£m³a£¯¢S§O¥-³´¥
¾
¦m¡2§O¦§]º-º"³´¦t³´«]¥2§O¶
Ã
¢¶jº"£&¯±³
¾
¡"¦Ð¹H¢Ñ°-²m¢£t¢[¥¦SÀ
EED
F
-9ä
H
="=
=

rdF
-
b
H
="=
=
J
7¡-¢[²t¢&¦t¡E¢&¦t²¨§`³´¶a³´¥
¾
Ò
="=
=@ÓÑ§O²t¢
°2§`²t¦«O­Ð¦m¡-¢£t¤"¥"¦¨§ª© [ÀﬀÁ/¡-¢²m¢A-ä
H
=
="=
H
-
b
§O²t¢°2§`¦t¦m¢²t¥À§O¥2º


/§A;OôO÷ 7ôOó"õ -ôSõ@õ [÷ó
2

F
-
4
À-Á/¡-¢²m¢Y-³´£D§°H§O¦t¦m¢²t¥9
 /¡-²m«?¸
¾
¡Ì¢U©2§`¯°-¶´¢£/Á¢¼¡H§Sµ?¢
¾
³´µ?¢¥Ä¢¥-«?¸
¾
¡¿¢µ"³ºÏ¢¥2®U¢&¦m¡2§O¦
¦t¡E¢D®U«]¯°-²m¢¡-¢¥E£t³´«?¥¶j§O¥
¾
¸2§
¾
¢®§O¥¢U©-°-²m¢£t£¢µ?¢[²t¤"¦t¡-³´¥
¾
ﬀ$
#
®§`¥À"°-²t«Oµ"³jº"¢#º±¦m¡2§O¦/¦m¡-¢e£¨§O¯±¢/¹-¸-³´¶´¦5½5³´¥&­7¸-¥H®U¦t³´«?¥E£D§`²t¢§Sµ?§O³´¶É½
§O¹E¶a¢]&ßÎ¶´¢
¾
³´¦m³a¯§O¦m¢¼»]¸-¢£t¦m³´«?¥Æ¦t«¿§O£téÄ³a£Á/¡-¢¦t¡E¢²¼³´¦m£¼§?º-ºÏ³Q½
¦t³´«]¥2§O¶Ë­7¢#§O¦m¸-²t¢[£#ÀH£t¸2®m¡Æ§O£ ¥-¢£t¦m¢#º¿®U«?¶´¶´¢#®U¦m³a«]¥-£#ÀHµ?§`²t³j§O¥"¦t£SÀ-§O¥2º
­7¸-¥H®U¦t³´«?¥E£#À¯·§`é?¢&³´¦&¦t«"«¿°2«OÁ¢²5­@¸-¶5Åë5£&³a¦£t¦m³´¶a¶/°H«?£m£t³´¹-¶´¢¦t«
®U«]¯°-³´¶´¢³´¦§O¥HºÅ¢U©-¢#®U¸-¦m¢Ì³´¦±Á/³a¦m¡,§úº"¢#®~¢¥"¦·°H¢²í­7«?²m¯·§O¥H®U¢!
 /¡-¢Ñ§O¥E£tÁ¢²³´£&£t¸E²t°-²m³a£m³´¥
¾
¶´¤Æ¤?¢[£#, /¡E¢·¶j§`¥
¾
¸2§
¾
¢ ;=<,¡2§O£
£t«]¯¢¿³´¥¦m¢²t£m¦t³´¥
¾
Ò¨®~«?¥-£m¢²tµ?§`¦t³´µ"³a¦5¤"ÓÅ°-²m«?°H¢²t¦m³a¢[£#

¸-°-°H«?£m¢?À
Ã
²m£t¦#À"Á¢ﬂ®U«]¥-£t³jº"¢² ;=<Á/³´¦t¡¥-«¼§
¾]¾
²m¢
¾
§`¦t¢­7¸-¥H®U¦t³´«?¥E£§O¥2º¥-«
®U«]¥µ]¢²t£m³´«?¥Ä­7¸-¥2®U¦m³´«?¥-£SÀ)§`¥2ºÌ®~«?¥-£m³ºÏ¢²«?¥E¶a¤¦m¡-«?£m¢­7¸-¥2®U¦m³´«?¥-£
¦t¡H§O¦e¡2§Sµ?¢ÄÒ5ýÈ§`¦tÓ 7³5 ¢?
Ã
²m£t¦5½5¥-«]²t¯·§`¶É½7­7«]²t¯ ﬀ²t¢¶j§`¦t³´«?¥-£§`£Ð³´¥"½
°-¸-¦e§O¥2º±«]¸-¦t°-¸E¦# /¡-«?£m¢¼»]¸-¢²m³a¢[£¬§`²t¢°E²t¢#®U³´£m¢¶´¤·¦m¡-¢¼»]¸-¢²m³´¢£
¦t¡H§O¦/§O²t¢ ¢U©-°-²t¢[£t£t³´¹-¶´¢e³´¥¦m¡-¢ @£t¦¨§`¥2º-§`²¨ºﬀ²m¢¶j§O¦t³´«]¥2§O¶2§`¶
¾
¢¹-²U§-

¸-°E°2«]£t¢­7¸-²m¦t¡-¢[²Ð¦m¡2§O¦eÁ¢ü§]º-º£m«?¯¢§
¾?¾
²t¢
¾
§O¦m¢­7¸E¥2®U¦t³´«]¥-£#À
¹-¸-¦£t¦m³´¶a¶M²t¢£m¦t²t³j®U¦±¦t¡-¢±³´¥-°-¸-¦¼§`¥2ºÆ«]¸-¦t°E¸-¦¦t«¿¡2§Sµ]¢&¦t¡-¢áýÈ§O¦
²t¢[¶§`¦t³´«?¥H§O¶"¦5¤"°2¢£S
$
¸-¢²m³´¢£¢~©Ï°E²t¢£m£t³´¹-¶´¢ﬂ³´¥¦t¡-³´£;¶j§O¥
¾
¸2§
¾
¢/§O²t¢
¢U©2§?®~¦t¶´¤¦t¡-«]£t¢¦m¡2§O¦ﬂ§`²t¢¢U©-°-²m¢£t£m³´¹-¶´¢¼³´¥¦t¡-¢²t¢¶j§O¦m³´«?¥2§`¶§O¶
¾
¢U½
¹-²U§Á/³´¦t¡§ &
ﬃ)(G{2*3"-
«?°H¢²¨§`¦t«]²D§`¥2º&¦m¡-¢ﬂ£U§O¯¢ﬂ§
¾?¾
²t¢
¾
§O¦t¢
­7¸-¥H®U¦t³´«?¥E£

¢£m£t¢¥"¦m³§`¶´¶a¤
ﬀ$
#;" /¡-³´£¡2§O£¦5Á«¼³´¯°E¶a³j®§`¦t³´«?¥E£#ò
Ã
²m£t¦²t¢¶j§O¦m³´«?¥2§`¶D§`¶
¾
¢¹-²U§Ñ§O¥2º
ﬀ$
#Å¹H«?¦t¡ê«-®®U¸-²§`£¼¥2§`¦t¸-²U§O¶
­7²U§
¾
¯±¢¥"¦t£&«`­ ;=<

¢#®U«]¥2º
À/«]¥,¦t¡-«]£t¢Ì»]¸-¢[²t³´¢£¦t¡2§`¦&¡2§Sµ?¢
ýÈ§`¦²t¢¶j§`¦t³´«?¥2§`¶¦5¤"°H¢?ÀﬀÁ¢·®§`¥ú¢U©-°-¶´«?³´¦¦m¡-¢£U§O¯±¢&«?°-¦m³a¯±³´Ô#§S½
¦t³´«]¥·¦m¢#®m¡-¥-³j»]¸-¢£e¦t¡H§O¦ﬂ§O²m¢¸-£m¢#º³´¥
ﬀ$
#ú§O¥Hº¦m¡-¢²m¢¶j§O¦t³´«]¥2§O¶
§O¶
¾
¢¹-²¨§E ;=<Fº"¢#§`¶a£&Á/³´¦m¡ §¿¯&¸H®t¡ê²t³j®m¡-¢²±µ?§O²t³´¢¦5¤Æ«`­¼º-§O¦U§
£t¦m²t¸2®~¦t¸-²m¢£§O¥2ºá¥-«?¥"½@ýÈ§`¦/³a¥E°-¸-¦/§O¥2ºá«?¸-¦m°-¸-¦/¦5¤"°2¢[£#À2§`¥2º±«?°"½
¦t³´¯±³aÔS§O¦t³´«]¥¼³´£/§O¥³´¥"¦t¢[²t¢£m¦t³´¥
¾
³´£t£m¸-¢?Ê-¡E«OÁ¢µ]¢²/Á¢ﬂé"¥-«OÁ,¦m¡2§O¦
;=<Ì»]¸-¢²m³a¢[£ﬂ®§O¥Ñ¹H¢e¢µ?§O¶´¸2§`¦t¢#º±³´¥Ø /ëÑâ/
ßﬂ£&¢[µ³jº"¢[¥2®U¢­7«]²¼³´¦m£¼°H«?¦m¢¥"¦t³j§O¶/«`­¬®U¶´¢#§`¥ §`¥2ºÆ¢·®U³´¢¥"¦&³a¯á½
°-¶´¢¯±¢¥"¦¨§O¦m³´«?¥ÀMÁ¢
¾
³´µ]¢·³´¥Å£t¢S®U¦t³´«?¥ ﬁú§O¥,§`¹-£t¦m²¨§?®~¦£t¤"¥"¦¨§ª©
¶j§O¥
¾
¸2§
¾
¢?À³´¥¦m«ÆÁ/¡-³j®m¡,¦t¡-¢Æ®U«]¯°-²m¢¡-¢¥-£m³´«?¥,¶j§O¥
¾
¸2§
¾
¢Ñ®§O¥
¹H¢¦t²U§O¥-£m¶§`¦t¢#ºË
 
Ù;ÚÝß/ÙÝ·Ú  ' eß¬Ý·Ú Mà#Û&×
ë5¦/®§O¥¹H¢ﬂ£t¡E«OÁ/¥Þãﬂ! %[æÈ¦m¡2§O¦/¦m¡-¢²t¢§`²t¢»]¸-¢²t³´¢£/£m¸2®m¡Ñ§O£¦t²¨§`¥"½
£t³´¦m³aµ]¢Ì®U¶´«?£m¸-²t¢¿¦t¡H§O¦·§`²t¢Ñ¥E«?¦¢~©Ï°E²t¢£m£t³´¹-¶´¢Æ³´¥	;=<ﬀþ /¡-³´£³´£
«?¥E¢&²t¢#§`£t«?¥¿­@«?²¼®U«]¥-£t³jº"¢[²t³´¥
¾
§`¥Ì¢U©-¦m¢¥-£t³´«]¥Æ«O­ﬂ¦t¡E¢®U«?¯±°-²t¢U½
¡-¢¥E£t³´«?¥Ñ¶j§`¥
¾
¸2§
¾
¢ Á/³a¦m¡Ñ§¥-¢Á®U«]¥-£t¦m²t¸2®U¦®§`¶´¶a¢Sº Uõ5÷öﬀUõ5ö"÷¨ô`ø
÷
[ö"÷
	Oó-

¥Ñ¦t¡-¢«?¦t¡E¢²ﬂ¡2§`¥2º
ÀE¦t¡-¢£m¢­@«?²t¯±£«`­;²t¢#®U¸E²t£t³´«]¥-£
§O²m¢¼¥E«?¦üô	 	 °-²t«
¾
²¨§`¯¯±³Q¥
¾
®~«?¥-£m¦t²t¸H®U¦t£SÀﬀ¹-¸-¦ﬂ¥H§O¦t¸E²¨§O¶ﬀ³´¦5½
¢²U§O¦t«]²t£§`£t£m«Ï®~³§`¦t¢#ºÁ/³´¦m¡¦t¡-¢ﬂ®~«?¶´¶´¢#®U¦t³´«]¥¼¦5¤"°H¢£#ò9°2§O²m¦ﬀ«O­
¦t¡-¢³´²
µ?¢[²t¤Ìº"¢
Ã
¥-³´¦t³´«?¥E£¬§`£e¯·§O¦m¡-¢¯§O¦t³j®§`¶2«]¹?ïU¢#®U¦m£ãﬂﬁ[æt«?²m¢«Oµ?¢²SÀ
§O£Á¢Á/³´¶a¶M£t¢¢?À;§±¹2§`£t³j®²t¢£m¦t²t³j®U¦m³´«?¥ú«`­D¦m¡-¢£m¢³´¦t¢²U§O¦m«?²t£¡2§O£
¢U©2§?®~¦t¶´¤¦m¡-¢e¢U©-°-²t¢£m£t³´µ?¢°H«OÁ¢²/«`­Ø®U«]¯°-²m¢¡-¢¥E£t³´«?¥-£S
û9³´²t£t¦SÀﬂÁ¢Ñ³´¥"¦t²m«ÏºÏ¸2®U¢¿£t«?¯±¢­7¸-²m¦t¡-¢[²·¥E«?¦¨§`¦t³´«?¥9ò

ä
w

åÅº"¢U½
¥-«]¦t¢£¦m¡-¢¸-¥-³´«?¥¿«O­¦5Á«£m¢¦t£SÀ
Ł
ä
	
Ł
å±³´£x<Uô ö ³a¥ÄÁ/¡-³j®t¡
«?¥E¢§?º-º"£e¦m¡-¢¯&¸-¶´¦m³a°E¶a³´®U³´¦5¤«`­D¢¶´¢¯±¢¥"¦t£SÀ§O¥2º
3
ä

3
å±³´£¦t¡-¢
²t¢[£t¸-¶´¦«`­ü§O°E°2¢¥Hº"³´¥
¾
¶´³a£m¦t£
3
äÑ§O¥2º
3
å- ßﬂ¶´£m«2Àﬂ§`¥-«?¦m¡-¢²²m¢U½
¶j§O¦m¢#º
¾
²m«?¸-°«O­2«]°2¢²U§O¦m«?²t£ jó [÷Uõ 
¢¶´¢¯¢¥"¦m£³´¥"¦t«Ð®~«?¶´¶´¢#®U¦t³´«]¥-£#ò
q8r
y

H


F
D
T
w

­7«?²ﬀ£m¢¦t£SÀﬁ



H
Ł

F
D
L

L
T
	
Ł
­7«?²ﬀ¹2§
¾
£SÀ
§`¥2ºAo
mﬁr
y

H
3

F
D
L L

L L
T

3
­@«?²¶a³´£m¦t£#À

¦t²t¸H®U¦t¸-²U§O¶;²m¢#®U¸-²m£t³´«?¥ú®~«?¯¢[£ﬂ³´¥Ñ¦5Á«ÂºÏ³K7
¢²m¢¥"¦ﬂý
§Sµ?«?²m£#À®~«?²5½
²m¢£t°H«?¥Hº"³´¥
¾
¦t«Ä¦5Á«ÌºÏ³K7
¢²m¢¥"¦¼Á/§S¤"£Ð«`­ﬂµ"³a¢[Á/³a¥
¾
£m¢¦t£SÀ;¹2§
¾
£SÀ
§`¥2ºÄ¶a³´£m¦t£#û9³´²t£t¦Á¢&µ"³´¢ÁÎ§®U«?¶´¶´¢#®U¦m³a«]¥À9£¨§S¤Æ§¹H§
¾
Àﬀ§O£e¹H¢U½
³´¥
¾
«?¹-¦U§O³´¥-¢#ºÄ­@²t«?¯ ¦m¡-¢&¢¯±°-¦5¤Ñ¹2§
¾
¹"¤Ì²m¢°H¢#§O¦m¢#º"¶´¤ ô		 jó1
³´¦m£¼¢¶´¢¯±¢¥"¦t£SÀﬀ«?¥-¢±¹¤¿«?¥E¢?Æâ/
¾
´Àﬀ¦t¡-¢±¹2§
¾
D
L

X H

B
H

L
T³´£
µ"³´¢Á¢#ºÆ§O£d



X H




B
H




H
D
L5L
T   [Ñ /¡-³´££t¸
¾]¾
¢£m¦t£
¦m¡-¢±­7«?¶´¶´«OÁ/³´¥
¾
­7«?²m¯ «O­ﬂ³´¦m¢²¨§`¦t³´«?¥Å¦t«Æ®U«]¯°-¸-¦m¢¦m¡-¢£t¸-¯ «O­
¦m¡-¢e¢¶´¢¯¢[¥¦m£/«O­;§¹2§
¾
«O­;¥"¸-¯&¹H¢²t£Sò
rV
ö 
D
LL
T   ^
L
ö  


N
H
N
 ﬂ

C ~ö 


âØµ?¢¥,¦m¡-«?¸
¾
¡Å¦t¡-³´£±¸-£t¢£¦m¡-¢Ñ£t¤"¥"¦¨§ª©,«O­
¾
¢¥E¢²¨§`¶ﬂ²t¢S®U¸-²t£m³´µ?¢
ºÏ¢
Ã
¥-³´¦t³´«]¥-£Á/³´¦t¡ê°2§O¦m¦t¢²m¥-£&«O­Ð®U«]¶´¶a¢S®U¦t³´«?¥Æ¦5¤"°H¢Á¢¯±¢#§O¥¿³´¦
«]¥-¶´¤Ñ§O££m¤¥"¦U§?®U¦m³®£m¸
¾
§`²#Àﬀ§O£§O¥¿³´¥-£t¦U§O¥2®~¢«O­/¦t¡E¢­7«?¶´¶´«OÁ/³´¥
¾
£m°2¢S®U³
Ã
®e¦t¢[¯°-¶j§O¦m¢?ò
rV

D
LL
T 
U
L



N
H
N
 
>


H


 
ë5¥¦t¡E³a£;®§`£t¢?À`Á¢/£U§S¤Ð¦m¡2§O¦ﬀ¦m¡-¢­7¸-¥2®~¦t³´«?¥

³´£;º"¢
Ã
¥-¢#º«?¥¹2§
¾
£
<[ù¨õ5÷öﬀ~õ{ö"÷¨ô`ø
÷
[ö÷ 	Oó 	Oóõ  jó ÷~õ 2÷

 [ó"õíôªõ  	Oó ﬀﬀﬂﬁ À
Á/³´¦m¡Ñ°2§O²U§O¯±¢¦t¢²m£
U
§O¥2º
>
 ë5¥Ñ«?²Uº"¢² ­7«]²ﬂ¦t¡E¢¼º"¢
Ã
¥E³a¦m³´«?¥Ñ¦m«
¯§Oé]¢ﬂ£t¢[¥-£t¢«?¥Ñ¹H§
¾
£SÀ
>
¯&¸-£t¦¹H¢ÑÒ¨®U«]¯¯&¸-¦U§O¦m³aµ]¢Ó2À`³{ ¢?£U§O¦5½
³´£í­7¤¦t¡E¢ﬂ®U«?¥2ºÏ³a¦m³´«?¥
>


X"H >


B
H
2  
F>


B
H >


X
H
2  À]¹H¢#®§O¸E£t¢
¦m¡-¢º"¢#®U«]¯°H«?£m³a¦m³´«?¥&«O­ﬀ£t«]¯¢/¥-«]¥-¢¯°E¦5¤¼¹2§
¾
§`£Y


N
H
N

³´£;¥E«?¦¸-¥-³j»]¸-¢?

³´¯³´¶j§O²m¶Q¤"ÀÁ¢Ðº"¢
Ã
¥-¢ ﬀﬀﬂﬁØ­7«?²£t¢¦m£ﬂ§O¥2ºá¶´³a£m¦t£SÀ
²m¢°-¶j§?®~³a¥
¾




H

9§O¥2º
D
L5L
T¹"¤e¦t¡-¢³´²;®U«]¸-¥"¦t¢²m°2§O²m¦t£ﬀ­7«]²¶´³´£t¦m£
§`¥2ºe£m¢¦t£Sﬀë5¥¼¦m¡-¢D®[§O£t¢/«`­2£t¢[¦t£#À
>
¯&¸-£m¦
¹2¢³´¥¼§?º-ºÏ³a¦m³´«?¥ÑÒm³ºÏ¢¯&½
°H«?¦m¢¥"¦tÓHÀ-³5 ¢?ﬀ£¨§`¦t³´£5­7¤
>


H >


H
2  
F >


H
2 ÀEÁ/¡-³´¶a¢ ­7«]²/¶´³a£m¦t£SÀ
¥E«Ð®U«]¥2º"³´¦t³´«?¥E£¡2§Sµ]¢;¦t« ¹2¢³´¯°H«?£t¢Sºﬂ«]¥
>
ë5¥e­5§?®U¦SÀO£t¦m²t¸2®U¦m¸-²¨§`¶
²m¢#®U¸-²m£t³´«?¥«Oµ]¢²¶´³´£t¦m£¡H§O£¹2¢¢[¥·é"¥-«OÁ/¥±¸-¥2º"¢[²/¦t¡-¢ ¥2§O¯±¢j 	Oø 	
«]²÷1	Oöﬀ
M³´¥·¦m¢U©-¦t¹H«"«?é"£/«O­ﬀ­7¸-¥H®U¦t³´«?¥H§O¶
°-²m«
¾
²U§O¯±¯³Q¥
¾
ã´ämæt
ﬀﬀﬂﬁﬀ³´£Ø§ £m°2¢#®~³
Ã
®°-²t«
¾
²¨§`¯¦m¢¯°-¶j§`¦t¢?
ÇÆ¢£t¦m²t¢£m£«]¥2®U¢ﬂ§
¾
§O³´¥
¦m¡2§O¦e¥-«]¥-¢&«O­¦t¡-¢&¶j§O¥
¾
¸2§
¾
¢£®U«]¥-£t³jº"¢²m¢#ºÆ³´¥¿¦t¡-³´£e°2§`°2¢²§O¶É½
¶´«OÁ/£
¾
¢[¥-¢²¨§`¶-²t¢S®U¸-²t£m³´«?¥À"¥-«]²;º"«¦t¡E¢¤ü§`¶´¶a«OÁ
¾
¢[¥-¢²¨§`¶2°H§O¦t¦m¢²t¥
¯§O¦U®t¡E³a¥
¾
«?¥ú®~«?¶´¶´¢#®U¦t³´«]¥Æ¦5¤°H¢£Së5¥ú®U«?¥"¦t²U§O£m¦¼Á/³´¦t¡
¾
¢¥-¢²U§O¶
²m¢#®U¸-²m£t³´«?¥9À-£t¦m²t¸2®~¦t¸-²U§O¶ﬀ²t¢#®~¸-²t£m³a«]¥Ì§O¶´Á/§S¤"£¦m¢²t¯±³a¥H§O¦t¢[£#
ë5¥¦m¡-¢¢U©2§O¯±°-¶´¢/«O­;¦t¡E¢ﬂ­@¸-¥2®U¦m³a«]¥ ~öÀ-¦m¡-¢¼®U«]¥-£t¦U§O¥"¦
U
³´£Y^EÀ
Á/¡E³a¶´¢ﬀ¦t¡E¢ﬀ­7¸-¥2®~¦t³´«?¥
>
³´£
>


H
2 
F

C$2EÀS£t«ﬂ³´¦
³´£)®~«?¯¯&¸E¦¨§O¦m³´µ?¢
¹E¸-¦
¥-«?¦9³jº"¢¯°H«?¦m¢¥"¦#òH¦t¡E¢²t¢U­@«?²t¢öú³´£®U«]²t²t¢S®U¦t¶´¤¼º"¢
Ã
¥-¢#ºe«]¥
¹H§
¾
£SÀ§O¥HºÌ®U«]¸-¶jº¿¹2¢ºÏ¢
Ã
¥-¢#º¿«]¥Ì¶´³´£t¦m£¼§O£eÁ¢¶´¶;³´¥Ì¦m¡-¢&£¨§`¯¢
Á/§S¤"À¹-¸E¦¥-«?¦«?¥Æ£m¢¦t£S¿ßð¦m²t³j®méÌ³´£¥-¢#®U¢£m£¨§`²t¤ú¦m«Ì®U«]¯°-¸-¦m¢
¦m¡-¢&£t¸E¯ «`­D¢[¶a¢[¯¢¥"¦t£e«`­D£m«?¯¢£t¢[¦¦t¡-²m«?¸
¾
¡Æ£t¦m²t¸2®U¦m¸-²¨§`¶²m¢U½
®~¸-²t£m³a«]¥ÀH¥2§O¯±¢¶´¤&¦t«®U«?¯±°-¸-¦t¢£t¸2®®~¢£t£m³aµ]¢&°2§O³´²m£ 

H
~ö

 
¸E£t³´¥
¾
£t¦t²m¸2®U¦m¸-²¨§`¶Ð²m¢#®U¸-²m£t³´«?¥9ÅÇÆ¢¶´¢#§Sµ?¢¦m¡-¢Ñº"¢¦¨§`³´¶a£&§O£§`¥
¢~©Ï¢[²¨®U³´£t¢]
ûE«?²/§¯«?²m¢/¢¶j§O¹H«?²U§O¦t¢e¢U©2§`¯°-¶´¢?À"®U«?¥E£t³jº"¢²/¦m¡-¢
m
!
mIrV
r
	y
²m¢¶j§O¦m³a«]¥À"«O­ﬀ¦5¤"°2¢?ò
m

mﬁrVVr
	yò
DE
{

ﬀ
	ò Uõ5÷jó1#À

' )
ﬀ
	#ò Uõ5÷jó1
J
T
,M¸-¦G
m
!
mIrV
r
	y)«]¥-¶´¤
¾
³´µ?¢£9¸-£ﬀ¦t¡-¢/º"³´²t¢S®U¦;£t¸E¹-°2§O²m¦t£;«`­2¢#§]®t¡
°2§`²t¦#Å ﬀ«
Ã
¥2º ¦t¡-¢Ñ³´¥2ºÏ³a²m¢#®U¦&£m¸-¹-°2§`²t¦t£SÀÁ¢Ñ§O°E°-¶´¤Æ¦t¡-¢±­7«]¶Q½
¶´«OÁ/³´¥
¾
­7¸-¥H®U¦t³´«?¥,®U«]¯°-¸E¦t³´¥
¾
¦m¡-¢Ñ¦t²U§O¥-£m³´¦t³´µ?¢Ñ§O¥HºÆ²t¢~ý2¢U©-³´µ?¢
®U¶´«?£m¸-²t¢]À-¦t²U®Oò
) r
=eø ø ¬ô  
ö"óﬀ	`óﬀ
D
-= 



  L
N
-POﬁQ7
ﬁg
-
ﬁ
bU
b
 

T
H
D
-=
k=
Ł
-


  L
N
-POﬁQ%7
ﬁg
-
ﬁ
bU"b
 

T 
) r

	  ﬀ	 

ä
H

å 
DE
{

ﬀ
	
F
-
H

' )
ﬀ
	
F

JuL
E
{

ﬀ
	
F
N
-
H

' )
ﬀ
	
F
N
J
OﬁQ

ä
H
E
{

ﬀ
	
F

H

' V
ﬀ
	
F
N9
J
OﬁQ

åT
) r
õ5÷
D
T 
D5E
{

ﬀ
	
F
-
H

' 
{

ﬀ
	
F
-
JML
N
-uOﬁQ 
3 3 
 g
U"
T
L
õ5÷
q8r
y 
N
H
N
 
õ5÷


w
	  ﬀ	 tõ5÷ 


H

	  ﬀ	  
D
T
H
õ5÷ 

  
ûE«?²¦t¡-¢£t¢S®U«?¥2ºñ­7«?²m¯ «`­Ð£m¦t²t¸H®U¦t¸-²U§O¶e²t¢S®U¸-²t£m³´«?¥ÅÁ¢µ"³´¢Áð§
®U«]¶a¶´¢#®~¦t³´«?¥À£U§S¤ñ§¿¹2§
¾
À/§O£§ ~ö «O­£t¯§O¶´¶´¢²¹2§
¾
£SÀ/¦t¡-¢[£t¢
§O£ £t¸-¯±£/«O­ﬀ¢µ?¢¥¿£t¯§O¶´¶´¢²¹2§
¾
£#À2§`¥2º±£t«±«?¥ÀE¸-¥"¦t³´¶£m³a¥
¾
¶´¢¦t«]¥
¹2§
¾
£#ÀH«]²Ð¦m¡-¢¢¯°-¦5¤±¹2§
¾
³´£ﬂ²t¢S§?®m¡-¢#º
 /¡-³´£ﬂ£m¸
¾?¾
¢£t¦m£¼§º"³É­j½
­7¢²m¢¥"¦eé³´¥2º±«`­Ø²m¢#®U¸-²m£t³´«?¥Ä­7«]²ﬂ§?º-º"³´¥
¾
¸E°Ñ¦t¡-¢¢¶´¢¯±¢¥"¦t£/«O­§
¹2§
¾
«`­Ø¥"¸-¯&¹H¢²m£#ò
) r
ö
D
LL
T   ^
L
ö
D
L
N
L
T  

L
ö
N)
ä
	
N)
å ﬀ ö  

ä C ~ö

å 
ë5¥Æ§£m³´¯³´¶j§O²M­{§O£m¡-³´«?¥À
Á¢&®§O¥Æº"¢
Ã
¥E¢¦t¡E¢­7¸E¥2®U¦t³´«]¥ñ÷
,;÷ 
«?¥¶´³´£t¦m£#ò
) r
÷
,;[÷
  
D
L LL L
T  
D
L LL L
T
L
÷
,;[÷
  
D
L L
N
L L
T  
D
L L

L L
T
L
÷
,;[÷
  
N
ä 
N)
å F÷
,;[÷
  

å  &÷ ; [÷
  

ä
ë5¥þ³´¦t£
¾
¢¥-¢²U§O¶­7«]²t¯¿Àﬂ¦m¡-¢ Uõ{÷öﬀ~õ{ö"÷UôOø÷
[ö"÷
	Oó 	1; [÷¿õ 
ö"óﬀ	`ó 2÷ óÏõíôªõ 	`ó-À ﬀﬀÀ
§O¶´¶´«OÁ/£/¸-£e¦t«º"¢
Ã
¥-¢&§­7¸-¥H®U¦t³´«?¥

À"Á/³a¦m¡¦t¡-¢ ­7«]¶a¶´«OÁ/³´¥
¾
¦m¢¯°E¶§`¦t¢?ò
) r 

D
LL
T  
U
L

D
L
N
L
T 
@



L

N
ä 	
N
å ﬂ





ä
H


å  
ß
¾
§O³´¥À£t«]¯¢Ñ®U«]¥2º"³´¦t³´«?¥E£¡2§Sµ]¢·¦m«ú¹H¢Ì³´¯±°2«]£t¢#ºê«?¥
U
§O¥2º
«?¥ ¦t¡E¢¿­7¸-¥2®U¦m³´«?¥-£

 ûE«?²¶´³´£t¦t£Á¢Æ¡2§Sµ?¢¿¦t« ³a¯±°2«]£t¢ Uä 
 	 ó"õ ´õ5ùOò

 2
H
U

F 

U
H
2 
F
2-Àe§O¥2º {å Ìô  	@ôSõ  ; õ{ùOò

 2
XH
 2B
H
2

 
F 


 2
X"H
2B
H
2

[ ûE«?²¹2§
¾
£#ÀeÁ¢Æ¡2§Sµ?¢
¦t«¿³´¯°H«?£m¢?Àﬀ³´¥ñ§?ºEº"³´¦t³´«?¥À  !  
	 ¼ö]õtôSõ  ; õ{ùOò

 2
XH
2B
F

 2B
H
2
X
ÀOÁ/¡E³a¶´¢ﬀ­@«?²ﬀ£t¢¦m£#À"Á¢D§`¶´£t«ﬂ¡H§Sµ?¢¦t«e³´¯°H«?£t¢ 

  	 \
ﬀ	Sõ [ó 
ò

 2
H
2 
F
2E
ﬀﬀﬂﬁ;³´£¥2§O¦m¸-²¨§`¶a¶´¤&§O£m£t«-®U³j§O¦m¢#º±Á/³a¦m¡  	öﬀ[ó"õ 7ôOø]°-²t«-®U¢[£t£t³´¥
¾
«O­
®~«?¶´¶´¢#®U¦t³´«]¥-£#ò±¦t¡-¢Ä¢¶´¢¯¢¥"¦m£¼«`­¬£m«?¯±¢®U«?¶´¶´¢#®U¦m³a«]¥

§O²m¢·°E²t«O½
®~¢£t£m¢#º «?¥-¢Ä¹¤Å«]¥-¢?=ë5¥F®U«?¥"¦m²¨§O£m¦#ÀﬀﬀF³´£±¥2§O¦m¸-²¨§`¶a¶´¤Å§O£5½
£m«-®U³j§O¦t¢SºÑÁ/³´¦t¡Ä¦t¡-¢ -ôO÷UôOøjø ø"°-²m«-®U¢£t£m³´¥
¾
«O­/®U«?¶´¶´¢#®U¦m³a«]¥-£#ÀË³a¥¿§
ºÏ³aµ"³jº"¢§O¥2ºê®U«?¥2»]¸-¢[²&¯·§O¥E¥-¢²#ò±¦t«Æ®U«]¯°-¸-¦m¢
@


À/«]¥-¢Ñº"³É½
µ"³jº"¢£

³´¥"¦t«e¦5Á«®U«?¯±°2«]¥-¢¥"¦t£

ä
	

åEÀ®~«?¯°E¸-¦t¢£
@


ä§`¥2º
@


å ³´¥ê°2§O²U§O¶´¶´¢¶§O¥HºÆ³´¥2º"¢°H¢¥2ºÏ¢¥"¦t¶´¤ÀM¦t¡-¢[¥ ®~«?¯°H«?£m¢&¦t¡-¢
¦5Á«²t¢£m¸-¶´¦t£#
 /¡E¢£m¦t²t¸H®U¦t¸-²U§O¶-²m¢#®U¸-²m£t³´«?¥&«Oµ]¢²ﬀ¦t¡-¢³´¥-£t¢[²t¦ﬀ°-²t¢[£t¢¥"¦¨§`¦t³´«?¥"ﬀﬀﬂﬁ
³´£&§O¦¶´¢#§O£m¦ü§`£¼¢U©-°-²m¢£t£m³´µ?¢Ì§`£ ﬀﬀﬀÆë5¥2º"¢[¢#º
À®~«?¥-£m³ºÏ¢²&¦t¡-¢
ºÏ¢
Ã
¥-³´¦t³´«]¥Æ«O­/¦t¡-¢á­7¸-¥2®U¦m³´«?¥

§`¹2«Oµ]¢&¸-£t³´¥
¾
ﬀﬀ
ﬀÇÆ¢®§`¥
ºÏ¢
Ã
¥-¢¦m¡-¢e£¨§`¯¢/­@¸-¥2®U¦m³a«]¥¸-£t³´¥
¾
ﬀﬀﬂﬁSò
rV

D
LL
T 
U
L



N
H
N
 


@



H 


 
 /¡E¢Ñ£t³jº"¢Ì®~«?¥2º"³´¦m³a«]¥-£&³´¯°H«?£m¢#ºê«?¥,¦m¡-¢­7¸-¥H®U¦t³´«?¥E£¸-£m¢#ºÅ³´¥
¹H«?¦m¡(ﬀﬀﬂﬁ±§O¥2ºﬁﬀﬀ
 §O²t¢¿§O¥-¥-«O¤"³´¥
¾
Fß £¦m¡-¢Ñ­@¸-¥2®U¦m³a«]¥-£
>
«]²

¹2¢#®~«?¯¢¯±«?²t¢®U«?¯±°-¶´³j®§O¦m¢#º
Àﬀ³´¦&¹2¢S®U«?¯±¢£&³´¯°H«?£t£m³´¹-¶´¢
­@«?²Ð§±®U«?¯±°-³´¶´¢²ﬂ¦m«·®m¡-¢#®mé¿¦t¡-¢¯¿ò³a¥Ä­{§]®U¦#À
®m¡-¢#®mé"³´¥
¾
¦t¡-¢¯ ³´£
¸E¥2º"¢#®U³jº-§`¹-¶´¢ﬂãﬂﬁ"À#å ﬁSætì/«OÁ¢µ]¢²#ÀS¦t¡E¢²t¢/§O²m¢;³´¯°H«?²t¦U§O¥"¦H£t°H¢#®U³j§O¶
®[§O£t¢[£«O­ ﬀﬀÅÁ/¡-¢²m¢Ñ¦t¡E¢£t¢¿¢#»]¸2§O¦m³´«?¥-£§`²t¢Ñ§O¸-¦m«?¯§O¦t³j®§`¶´¶a¤
£U§O¦m³a£
Ã
¢#º
 . §O¯¢[¶a¤&Á/¡E¢¥
U
F
D
LL
T
HdF
	 @«?²
U
F
D
T
H AF
w
­7«?²&£m¢¦t£SÀ/§O¥2º
U
F
D
L LL L
T
H .F
 ­7«]²¼¶´³´£t¦m£Å /¡E¢¥À¦t¡-¢
¯±«?²m¢Ð²m¢£t¦m²t³j®U¦m³aµ]¢­@«?²t¯ «O­;£m¦t²t¸H®U¦t¸-²U§O¶ﬀ²t¢S®U¸-²t£m³´«?¥¿³a£
¾
³´µ?¢[¥·¹"¤
¦m¡-¢ ­7«?¶´¶´«OÁ/³´¥
¾
¦m¢¯°-¶j§`¦t¢?ò
rV

D
LL
T 
D
LL
T
L

D
L
N
L
T  
@



L

N)
ä	
N
å 



ä  	



å 
ë5¥&¦m¡-³´£;²t¢[£t¦t²m³j®U¦t¢#ºá­7«]²t¯¿À#¦m¡-¢/£t¦m²t¸2®~¦t¸-²U§O¶
²t¢S®U¸-²t£m³´«?¥³´£§`¶´ÁD§S¤"£
Á¢¶´¶/º"¢
Ã
¥-¢Sº


³´¥2®U¢³´¥Æ¦m¡-³´£üº"¢
Ã
¥-³´¦t³´«?¥Æ¦m¡-¢«]¥-¶´¤Ñ­@¸-¥2®U¦m³a«]¥
Á¢Ì§`²t¢Ì§`¹-¶´¢·¦m«ú®m¡-«?£m¢Ì³´£
@
À/Á¢¿§O¹-¹-²m¢µ"³j§O¦t¢Ä¦t¡-¢­@¸-¥2®U¦m³a«]¥

Á/³a¦m¡

7	

@
=ë5¦t£±¯¢#§`¥-³´¥
¾
³´£

7	
@

D
L

X
H
=
="=
H

Z
L
T 
F
@


X
	 ="=
=	
@


Z
7£t³´¯±³a¶j§`²t¶´¤e­7«]²/£t¢¦m£Ð§O¥Hº¶´³´£t¦m£[
 , × , . 9Ù;ÚßèÙ

'Ñ×¼Ù 9:ü×+-&Ý $- 
ÇÆ¢§O²m¢¥-«OÁ
¾
«?³´¥
¾
¦m«ÞºÏ¢
Ã
¥-¢Ì§Ä¶j§O¥
¾
¸2§
¾
¢&¦t¡2§`¦¼£m¦¨§`¥2º"£&³´¥
¦m¡-¢e£¨§`¯¢ﬂ²m¢¶j§O¦m³a«]¥¦m«®U«?¯±°-²t¢¡E¢¥-£t³´«]¥·£m¤"¥¦U§S©·§`£/²t¢¶j§O¦m³´«?¥2§`¶
®[§O¶j®U¸-¶´¸-£/º"«"¢£ﬂ¦m«¼°E²¨§?®~¦t³j®§O¶
²m¢¶j§O¦m³a«]¥·»]¸-¢²m¤¶j§O¥
¾
¸2§
¾
¢£Sﬀ /¡-¢
£U§O¶´³´¢¥"¦&°2«]³´¥¦&³´£&¦m¡2§O¦±¦t¡-³´£&¶j§O¥
¾
¸2§
¾
¢³a£&¹E¸-³´¶a¦§`²t«]¸-¥2ºê¦t¡-¢
²m¢£t¦m²t³j®U¦m¢#ºá­7«?²m¯ «`­£t¦m²t¸2®U¦m¸-²¨§`¶²m¢#®U¸-²m£t³´«?¥

7V	º"¢
Ã
¥-¢Sº³´¥&£m¢#®m½
¦m³´«?¥ ﬃ§O¥Hº¦m¡2§O¦SÀ-§O£/Á¢eÁ/³a¶´¶H£t¡-«OÁ ¹H¢¶´«OÁÀ

7V	³´£/¢#»]¸-³´µ?§O¶´¢¥"¦
¦m«®U«?¯±°-²t¢¡E¢¥-£t³´«]¥-£ 7¦t¡E³a£;®U«]¥-¥-¢#®~¦t³´«?¥&Á/§O£
Ã
²m£t¦;«]¹-£t¢²mµ?¢#º¹"¤
Çú§]º"¶´¢²eã !]å[æ .ﬂ§`¯¢¶´¤"ÀO³´¥«]¥-¢º"³´²t¢#®U¦m³´«?¥Á¢¡2§Sµ?¢?ò

7	

@




F
D
L
2
L
N
OﬁQ

H
N
2OﬁQ
@



L
T

«]¥"µ?¢²m£t¢¶´¤"À

7	Ð®§`¥Ñ¹H¢¸-£t¢SºÑ¦m«úÒ¨®~«?¯°E³a¶´¢e§SÁD§S¤"Ó®U«]¯°-²m¢U½
¡E¢¥-£t³´«]¥·£m¤"¥¦U§S©¹¤&¦m¡-¢e­7«]¶´¶a«OÁ/³´¥
¾
£m³a¯±°-¶´¢ﬂ²m¸-¶´¢£#ò
ä?
DU
L
N
OﬁQ
k0H 
T 
F 
7	

@

k
À
Á/¡-¢²m¢
@
³a£ﬂ§¬­7¸-¥H®U¦t³´«?¥
º"¢
Ã
¥-¢#º¹"¤
@

N

F
D"U
L 
T
å-
DU
L
7
H 
T
F q l
7 	[p

r
D
L 
T

 y

D
T?ÀEÁ/¡-¢¥7þ³´£
§&®U«]¥2º"³´¦t³´«]¥
ë5¥&¦t¡E³a£SÀ
 
£t¦U§O¥2º"£M­7«]²;¦t¡-¢ ²t¢¯§O³´¥-³´¥
¾
®U«?¯±°2«]¥-¢¥"¦t£
¾
¢¥-¢²U§S½
¦t«]²t£ﬂ§`¥2º®U«]¥2º"³´¦t³´«]¥-£«`­)¦t¡E¢¬®~«?¯°E²t¢¡-¢[¥-£t³´«?¥9 ,;¤&²m¢°2¢S§O¦t¢Sº
§O°E°-¶´³®[§O¦t³´«]¥¼«`­¦t¡-¢£m¢ﬂ²m¸-¶´¢£Á¢Ð®[§O¥²m¢¯«Oµ]¢£m¸2®®U¢[£t£t³´µ]¢¼®U«?¯á½
°H«?¥-¢¥"¦m£ﬂ«O­;¦m¡-¢¼®U«]¯°-²m¢¡-¢¥-£m³´«?¥Ñ¸-¥"¦m³a¶
Á¢¼§`²t¢¶´¢U­7¦/Á/³´¦m¡Ñ¦t¡-¢
£t³´¯±°-¶´¢Ø®~«?¯°E²t¢¡-¢[¥-£t³´«?¥
D"U
L
TÀOÁ/¡-³j®m¡³a£9¦t²m³aµ"³j§O¶´¶´¤ﬂ¢S»?¸E³aµ?§`¶´¢¥"¦
¦t«
D"U
T-
 ﬀ«Ì°E²t¢£m¢¥"¦¦t¡E³a£§`¹-£t¦m²¨§]®U¦£m¤¥"¦U§S©ú¶j§O¥
¾
¸2§
¾
¢¹-¸E³a¶´¦&§O²m«?¸-¥2º

7	¼Á¢¯§Oé]¢&£t«?¯±¢&£t³´¯°E¶a³
Ã
®[§O¦t³´«]¥-£#òÁ¢Á/³´¶´¶³
¾
¥E«?²t¢±µ?§O²m³Q½
§O¥"¦¦5¤"°2¢£§O¥2ºê®U«?¶´¶´¢#®U¦m³´«?¥ú¦5¤"°H¢£«]¦t¡-¢[²&¦t¡2§`¥ñ£m¢¦t£SÅÇ,¡-³´¶´¢
¦t¡E¢¤§O²m¢ﬂµ?¢[²t¤&³´¯°H«?²m¦¨§O¥"¦;§O£º-§O¦U§e£t¦m²t¸2®U¦m¸-²t¢[£¬§`¥2º¦t¡E¢¤®§O¥
¢#§`£t³´¶´¤&¹2¢§?ºEº"¢#º±¦t«&¦m¡-³´£/°-²t¢£m¢¥"¦¨§`¦t³´«?¥ÀE¦t¡-¢[³a²ﬂ§]º-º"³´¦t³´«]¥º"«"¢£
¥-«]¦ﬂ­@¸-¥2º-§`¯¢¥"¦¨§`¶´¶a¤§
7
¢#®U¦¦m¡-¢&¶j§O¥
¾
¸2§
¾
¢?¼ìè¢¥2®U¢]Àﬀ³a¥ÄÁ/¡2§O¦
­7«]¶a¶´«OÁ/£SÀÒm«?¹?ïU¢S®U¦5½5¦5¤"°2¢£mÓÞ§`²t¢±¦t¡-¢&¦5¤"°H¢£¼«`­D£m¦t²m¸2®U¦t¸E²t¢£&¦m¡2§O¦
®§`¥Ñ¹2¢¹-¸-³´¶´¦­7²m«?¯ ¦t¡-¢¹2§O£m¢¦5¤"°2¢[£
Ł
¸-£t³´¥
¾
²m¢#®U«?²UºÆ§O¥2º±£m¢¦
®U«]¥-£t¦m²t¸2®U¦m³´«?¥ò
0
ò´ò
F
Ł
L
E
3
X
ò
0
X
H
=
="=
H
3
Z
ò
0
Z
JML
D
0
T
Á/¡-¢²m¢
Ł
£t¦¨§`¥2º"£è­7«?² ¦t¡-¢¹E¸-³´¶a¦í½{³´¥¦5¤"°2¢[£#  /¡-¢¶j§O¥
¾
¸2§
¾
¢º"¢U½
Ã
¥-¢[£Ð¦5Á«Ñº"³87È¢[²t¢¥"¦e£t¤"¥"¦¨§]®U¦t³j®®§O¦m¢
¾
«]²t³´¢£#òõ [÷ 
U
ÀH¡2§Sµ"³a¥
¾
£t«]¯¢¦5¤"°2¢
0
§`£¬ºÏ¢
Ã
¥-¢#ºê§O¹H«Oµ?¢?Àﬀ§O¥HºAjö"ó ~õ 	Oó
@
À9¡2§Sµ"³a¥
¾
£t«]¯¢/¦5¤"°H¢ 6
0
À"Á/¡-¢[²t¢
H
0
§O²t¢e¦5¤"°H¢£ﬂ§O£/º"¢
Ã
¥E¢#º§O¹H«Oµ?¢?
 /¡-³´£ﬂ®U«]¥-£t¦m²¨§O³´¥-£ «?¸-²è­7¸-¥2®~¦t³´«?¥-£/¦m«¹H¢
Ã
²m£t¦ﬂ«]²¨º"¢[²#ÀH³5 ¢];¦t¡E¢¤
®§`¥-¥-«?¦&¦U§Oé]¢&­7¸-¥H®U¦t³´«?¥E£§O£&³´¥-°-¸-¦m£¼«]²&²t¢¦m¸-²t¥ ­7¸-¥2®U¦m³´«?¥-£&§O£
²t¢[£t¸-¶´¦t£S
./«OÁ ¦m«F¦m¡-¢ú¶j§O¥
¾
¸2§
¾
¢? ÇÆ¢Å§O£t£m¸-¯¢Æ¦m¡2§O¦Æ§O¶´¶µ?§`²t³j§O¹E¶a¢[£
§O²m¢Ñ¦¨§
¾?¾
¢#ºÅÁ/³´¦t¡Å¦t¡E¢³´²¦5¤"°2¢]Êe¦t¡2§`¦&³a£

	
³´£§¿µ?§O²t³j§`¹-¶´¢

Á/¡-«]£t¢ú¦5¤"°H¢ú³´£
0
  /¡E¢¿­7«?¶´¶´«OÁ/³´¥
¾
¦5¤"°-³´¥
¾
²t¸E¶a¢[£Ì¢U©-°-²m¢£t£
¹H«?¦t¡Ä¦t¡-¢£t¤"¥"¦¨§ª©Ä§`¥2º¦m¡-¢¼°E²t«?°H¢²m¶a¤Ä¦5¤°H¢#ºÄ¢U©-°-²t¢[£t£t³´«]¥-£e­7«]²
¦t¡E¢&¶§`¥
¾
¸H§
¾
¢]û-«]²e¢U©2§O¯°E¶a¢²t¢#§]ºÆ¦t¡E¢&²t¸-¶´¢Ñã 
§O£ÑÒmë@­
U
X
=
="=
U
Z
§O²m¢¢U©-°-²t¢[£t£t³´«]¥-£«O­;¦m¡-¢¼¶j§`¥
¾
¸2§
¾
¢eÁ/³´¦t¡²t¢[£t°H¢#®U¦t³´µ]¢
¦5¤"°2¢[£
0
X
="=
=
0
Z
¦t¡-¢¥ Á¢Ì®[§O¥ê­7«?²m¯ ¦m¡-¢Ñ¢U©-°-²m¢£t£m³´«?¥
E
3
X F
U
XVH
="=
=
H
3
ZdF
U
ZJ
Á/¡-«]£t¢¦5¤"°H¢e³a£
E
3
X
ò
0
XH
="=
=
H
3
Z
ò
0
ZJ
 Ó
ã Hæ

	
ò
0
ãﬁﬀﬃﬂHæ
W
ò
Ł
ã 
æ
U
X
ò
0
X
=
="=
U
Z
ò
0
Z
E
3
X F
U
XH
="=
=
H
3
Z!F
U
ZIJ
ò
E
3
X
ò
0
XH
="=
=
H
3
Z
ò
0
ZJ
ã 
Ïæ
U
ò
E
=
=
=
3
ò
0
="=
=
J
U
=
3
ò
0
ãﬀ ﬂ´æ
U
X
ò
0
H
="=
=
H
U
Z
ò
0
D"U
XH
=
=
=
H
U
Z
Tò
D
0
T
ãﬀ ﬂ"æ
@
ò
0
X
6
D
0
BT

7V	

@
 ò
D
0
TE6
D
0
BVT
ã !#"æ
U
ò
0
B
$
	&%
=
U
ò
0
X
6
0
B
ã !#"Ïæ
@
ò
0
X 6
0
B
U
ò
0
X
@

U
 ò
0
B
ã 
'(")Oæ
U
X ò
ﬁ
U
B ò
ﬁ
U
X4F
U
Beò
DE
J
T
ß ­@¢ÁÍ®~«?¯¯±¢¥"¦t£;«]¥¦m¡-³´£/¶§`¥
¾
¸H§
¾
¢]ò
ä]ÇÆ¢&¡2§Sµ?¢±¸-£t¢#ºê¶j§O¯&¹
º-§á¦t¢²m¯£ {§O¥E«?¥"¤"¯«?¸E£ﬂ­@¸-¥2®U¦m³a«]¥
º"¢
Ã
¥-³´¦m³a«]¥  4/¢#§]º
$
	
=
U
§O£ Òt¦t¡H§O¦­7¸E¥2®U¦t³´«]¥«O­
	
Á/¡-«?£m¢/µ?§O¶´¸-¢/³´£
U
Ó29ë5¥
¾
¢¥-¢[²¨§O¶
U
Á/³´¶a¶"¹H¢Ð§`¥&¢U©-°-²t¢£m£t³´«?¥
³a¥"µ]«?¶´µ"³a¥
¾

	
=
åEÇÆ¢¡2§Sµ?¢
¾
³´µ]¢¥Ì§O¥¿¢U©-°-¶´³j®U³´¦t¶´¤¦5¤"°2¢#ºÄ¶j§O¥
¾
¸2§
¾
¢?ì/«OÁ½
¢µ?¢² °2«]¶´¤¯±«?²m°-¡-³j®/¦5¤"°H¢¼³´¥"­7¢[²t¢¥2®~¢¼³´£ﬂ°H«?£m£t³´¹-¶´¢ãså?å"ÀHå

À
å)?"Àä
^SætÀ"Á/¡-³j®m¡ïU¸-£t¦m³
Ã
¢£ﬂ«]¸-²/°-²m¢£t¢¥"¦U§O¦t³´«]¥Ñ«O­§°-²U§?®U¦m³Q½
®§O¶
¶j§O¥
¾
¸2§
¾
¢ﬂÁ/³´¦m¡-«?¸-¦/¦5¤"°H¢§O¥-¥-«]¦¨§`¦t³´«?¥-£S
!E /¡-¢¹H«"«?¶´¢#§`¥µ?§O¶´¸-¢£Mõ{÷[ö9§O¥Hº4j#ôOø  §`²t¢²t¢°-²m¢£t¢[¥¦m¢#º&¹"¤
DE
J
T§O¥2º
D
T&²t¢£m°2¢#®~¦t³´µ?¢¶´¤"À;Á/¡-¢[²t¢
E
J
³´£¦m¡-¢&¢¯°E¦5¤
²t¢#®U«]²¨º
ﬀ /¡E¢£t¢e§O²t¢ ¦t¡-¢/¦5Á«eµ?§O¶´¸-¢£M«O­ﬀõ{ù
ﬀ
D5E
J
T9 /¡-³´£
£t³´¯°-¶´³
Ã
¢£9¦t²U§O¥-£m¶§`¦t³´«?¥­@²t«?¯ ®U«?¯±°-²t¢[¡-¢¥-£m³a«]¥-£#À]¹H¢#®§O¸E£t¢
§/®U«?¥2ºÏ³a¦m³´«?¥$7Å³´¥§/®U«?¯±°-²t¢¡E¢¥-£t³´«]¥¼®§O¥¹2¢;²m¢°-¶j§?®~¢#º¹"¤
N
OﬁQ%7,Á/¡E¢²t¢

³´£;§ ¥-¢ÁÅµ?§O²m³§`¹-¶´¢?
 /¡"¸-£;®U«]¥2º"³´¦t³´«?¥E£
§O²t¢
¾
¢¥-¢²U§O¦t«]²t£S
ÇÆ¢e®U¶j§O³´¯Î¦m¡2§O¦?;=<Ì®§O¥¹H¢e¢[7È¢S®U¦t³´µ?¢[¶a¤¦m²¨§O¥E£t¶j§O¦m¢#º±³a¥"¦m«¼¦m¡-³´£
§`¹-£t¦m²¨§]®U¦;£t¤"¥"¦¨§ª©ßê­7¸-¶´¶ïU¸-£m¦t³
Ã
®§`¦t³´«?¥«O­
¦t¡-³´£9­{§?®~¦)³´£ﬀ¹H¢¤?«]¥2º
¦m¡-¢£¨®U«]°2¢«O­2¦m¡-³´£°2§`°2¢[²#ﬀì/«OÁ¢µ?¢²SÀOÁ¢¡2§Sµ]¢;£t¢[¢¥¼¦m¡2§O¦ﬀ®U«?¯á½
°E²t¢¡-¢[¥-£t³´«?¥E£ﬂ®§O¥¹H¢Ð¦m²¨§`¥-£t¶j§O¦m¢#º±³´¥¦m«¢U©-°-²m¢£t£m³a«]¥-£ﬂ³´¥"µ?«]¶´µ³´¥
¾

7V	ÀE¦t¡-¢e²t¢[¯·§O³´¥-³´¥
¾
¦t²¨§`¥-£t¶j§`¦t³´«?¥-£ @¢?
¾
ﬀ¦m¡-¢e²t¢¯±«Oµ?§O¶H«O­)°H§O¦5½
¦m¢²t¥E£ ³´£/¥-«?¦/¡2§`²¨º
ß £ﬂ§O¥Ñ¢U©2§`¯°-¶´¢?À]¸-¥-³´«?¥Ñ§`¦ﬂ§O¥"¤¦5¤"°H¢³´£
¦m¡-¢ ­7¸-¥2®~¦t³´«?¥ 7«]¯³´¦t¦m³´¥
¾
¦5¤°H¢¼§`¥-¥-«?¦U§O¦m³a«]¥-£[ò
$

=

7V	

$

=


D
=
$
ä
H

=
$
å]T
 /¡H§O¦;³´£#À]¦t¡E¢Ð¸E¥-³´«?¥&«?°H¢²U§O¦t³´«]¥&Á«]²té"£«]¥§e¦t¸E°-¶´¢/îü§²t¢#®~«?²¨º
Á/³´¦m¡Æ¦5Á«
Ã
¢¶jº"£¶j§O¹H¢¶´¶´¢#º
$
ä§O¥Hº
$
å±îÌ¹"¤Ì°E¶§]®U³´¥
¾
¦m¡-¢£t¢
Ã
¢¶jº"£e³a¥Æ§±£t¢¦§O¥2º¿§O°-°E¶a¤"³´¥
¾

7V	 «O­/¦t¡-¢&³jº"¢[¥¦m³´¦5¤­@¸-¥2®U¦m³a«]¥
¦m«¼¦m¡-³´£/£t¢¦S
 /¡E¢Â§`¹-£t¦m²¨§]®U¦£m¤¥"¦U§S©ñ¶j§`¥
¾
¸2§
¾
¢±¡2§O£&¹H¢¢¥,¦m¡-¢£t¸-¹?ï~¢#®U¦«O­
£m¢µ?¢[²¨§O¶ £t¦m¸2º"³´¢£ @£t¢¢Ä¦t¡-¢Ñº"³´£¨®~¸-£t£m³a«]¥Å³a¥Å£m¢#®U¦t³´«]¥  &§O¥2º ³´£
¥E«OÁFÁ¢¶´¶
¸-¥2º"¢[²t£t¦m«"«ÏºË/ /¡-³´£/¯·§`é?¢£³´¦/¢U©-¦t²t¢[¯¢¶´¤¸E£t¢U­7¸E¶³´¥
¸E¥2º"¢²m£t¦¨§`¥2º"³´¥
¾
¹2«]¦t¡Ñ¦m¡-¢¢U©-°-²m¢£t£m³aµ]¢¼°H«OÁ¢²Ð§`¥2º±«?°-¦m³a¯±³´Ô#§S½
¦m³´«?¥£m¦t²U§O¦t¢
¾
³´¢£/­@«?²ﬂ®U«]¯°-²m¢¡-¢¥-£m³´«?¥£m¤"¥¦U§S©

¥-¢¯³
¾
¡"¦/§O£té³É­;¦t¡-¢[²t¢³a£e§µ?§O²m³§`¹-¶´¢U½@­7²t¢¢°-²t¢£m¢¥"¦¨§`¦t³´«?¥¿«O­
®~«?¯°E²t¢¡-¢[¥-£t³´«?¥ £t¤"¥"¦¨§S©ÅîÑïU¸-£t¦§O£¦t¡E¢Ñ²t¢¶j§`¦t³´«?¥2§`¶Ð§`¶
¾
¢¹-²U§
£m¢²tµ]¢£Ð§`£ﬂ§µ?§`²t³j§O¹E¶a¢~½7­7²m¢¢ﬂ°E²t¢£m¢¥"¦¨§O¦m³´«?¥Ñ«`­)²t¢[¶§`¦t³´«?¥H§O¶
®§O¶j®U¸"½
¶´¸-£Së5¥á­{§?®~¦¦m¡-¢²t¢e³´£«?¥-¢?À"¹E¸-¦³´¦³´£§O¥§O¶
¾
¢¹E²¨§«O­
­7¸-¥H®U¦t³´«?¥E£
«]¥F®U«]¯°-¶´¢U©Å«?¹?ïU¢#®~¦t£Ñ²U§O¦t¡E¢²¦t¡2§`¥F«]¥,¦t¡-¢¿«?¹?ï~¢#®U¦t£Ä¦t¡-¢¯á½
£m¢¶´µ?¢£SÊ§O¥Hº³´¦/³a£e§O¥Ì§`¶
¾
¢¹-²U§&¦m¡2§O¦ ³a£ Á¢[¶a¶9é"¥-«OÁ/¥Ñ¦t«±¯·§`¦t¡"½
¢[¯·§O¦m³j®U³j§O¥-£ﬂ§`£¬§ 5®§O¦m¢
¾
«]²t³j®§O¶   	Oó2ô	Á/³´¦t¡¿°-²t«-º"¸2®~¦t£¼§`¥2º
£m¸-¯£±ã !]å"À Sæt¿ë5¦¼Á/§O£¦t¡E³a£&®U«]¥-£t¦m²t¸2®U¦±¦t¡2§`¦¼£m¸
¾?¾
¢£t¦m¢#ºê¦t¡-¢
§O¹E£t¦t²U§?®U¦e£m¤¥"¦U§S©·¶j§`¥
¾
¸2§
¾
¢e¦t«±¦t¡-¢§O¸-¦m¡-«?²m£# 
/§`¦t¢
¾
«?²t¤¦m¡-¢U½
«?²m¤¡2§O£ ¹2¢¢[¥Þ§¸-£m¢U­7¸-¶ﬀ¦m««]¶ﬀ³a¥
¾
¢¥-¢²U§O¶´³´Ô³´¥
¾
¯·§`¦t¡-¢¯§O¦m³®[§O¶
£t¦m²t¸2®~¦t¸-²m¢£#ÀH§O¥2º³´¦ﬀ³´£;¸-¥-£m¸-²t°-²m³´£t³´¥
¾
¦m¡2§O¦;³´¦ﬀ£t¡E«?¸-¶jº¹H¢/¸-£t¢U­@¸-¶
³´¥
¾
¢¥-¢²U§O¶´³´Ô³´¥
¾
º-§O¦U§O¹2§`£t¢e£t¦m²t¸2®~¦t¸-²m¢£#
  ÎÛá×·ß+OÝ ;à#Ûá×
#
¢[¦)¸E£)¦m²t¤¦m«ﬂ£m¸-¯¯§O²t³´Ô¢ﬀ«]¸-²ﬀ²t¢£m¸-¶´¦t£;¹"¤e²t¢µ]¢²t£m³´¥
¾
À]¯«]²t¢ﬀ«?²
¶´¢£t£SÀ"¦t¡-¢eº"¢µ]¢¶´«?°-¯±¢¥"¦)«`­¦t¡-³´£;°H§O°H¢²#

¦m²t¸2®~¦t¸-²U§O¶
²t¢S®U¸-²t£m³´«?¥
«?¥£t¢[¦t£#À"¹H§
¾
£;§`¥2º¶´³´£t¦m£ﬀ¦t«
¾
¢¦t¡E¢²;Á/³´¦t¡¦t¡-¢/®§`¥-«?¥-³j®§`¶-«?°H¢²U§S½
¦t³´«]¥-£;«?¥±²t¢#®~«?²¨ºÏ£ﬂ§O¥2ºáµ?§O²t³j§`¥¦m£ﬀ°-²t«Oµ"³jº"¢ﬂ¸E£Á/³´¦t¡§°H«OÁ¢²í­7¸-¶
°-²m«
¾
²U§O¯±¯³´¥
¾
°2§O²U§?º"³
¾
¯Î­7«]²ﬂº-§O¦U§O¹2§`£t¢£m¦t²m¸2®U¦t¸E²t¢£S ,M¤·¸E£5½
³´¥
¾
§e¥H§O¦t¸E²¨§O¶5À]¹-¸-¦²t¢£m¦t²m³®~¦t¢#º±­@«?²t¯ «`­£t¦t²m¸2®U¦m¸-²¨§`¶²t¢S®U¸-²t£m³´«?¥
Á¢&«?¹-¦U§O³´¥ú§¶j§O¥
¾
¸2§
¾
¢¼¦m¡2§O¦³´£¢#»]¸-³´µ?§O¶´¢¥"¦e¦t«¿®U«?¯±°-²t¢¡E¢¥"½
£t³´«]¥Ñ£t¤"¥"¦¨§ª©ËÊ9³´¥­{§]®U¦e³a¦ ³´£¬§á¶j§O¥
¾
¸2§
¾
¢³´¥¦m«Á/¡-³j®m¡¿«?¥-¢&®§O¥
²t¢S§?º"³´¶´¤ñ®U«]¯°-³´¶´¢·®~«?¯°E²t¢¡-¢[¥-£t³´«?¥Å£m¤¥"¦U§S©þ /¡-³´£&¶j§O¥
¾
¸2§
¾
¢
¡2§`£Â§`¥Í§`£t£m«Ï®~³§`¦t¢#º ­7¸-¥H®U¦t³´«?¥H§O¶§O¶
¾
¢[¹-²¨§E 
«?¯±°-²t¢[¡-¢¥-£m³a«]¥
£t¤"¥"¦¨§ª©,³a¦m£t¢¶É­ü®[§O¥,¹H¢Ñ­@¸-²t¦m¡-¢²²t¢£m¦t²m³®~¦t¢#º ¹¤,®U«]¥-£t¦m²¨§`³a¥E³a¥
¾
¦t¡E¢¼³´¥-°-¸E¦Ð§O¥Hº«?¸-¦m°-¸-¦ ¦5¤°H¢£e¦t«±¹2¢ jý
§O¦è²t¢¶j§`¦t³´«?¥2§`¶¦5¤"°H¢£
7£m¢¦t£M«O­
²t¢#®U«]²¨º"£
M /¡-³´£)¶j§`¥
¾
¸2§
¾
¢;¢~©Ï°E²t¢£m£t¢£°-²t¢S®U³´£t¢¶´¤¦t¡-«]£t¢
»]¸-¢²m³a¢[£¦t¡2§`¦§O²t¢ºÏ¢
Ã
¥2§`¹-¶´¢¼³´¥¿¦t¡-¢&²m¢¶j§O¦t³´«]¥2§O¶;§O¶
¾
¢¹-²¨§E ,M¤
§?ºEº"³´¥
¾
Ã
©-¢#ºÅ£m¢¦«O­¼§
¾]¾
²t¢
¾
§O¦m¢«?°H¢²¨§`¦t³´«?¥-£±£t¸2®m¡þ§O£±£t¸-¯¿À
®U«]¸-¥"¦#À"¯·§ª©ü¦m«ü®~«?¯°E²t¢¡-¢[¥-£t³´«?¥£m¤¥"¦U§S©·§O¥Hº§
¾
§O³´¥²m¢£t¦m²t³j®U¦í½
³´¥
¾
³´¦Ð¦m«¦t¡-«]£t¢»]¸-¢²m³a¢[£Á/¡-«?£m¢&³´¥-°-¸-¦¼§`¥2ºÄ«?¸-¦m°-¸-¦§O²m¢ýÈ§O¦
²t¢[¶§`¦t³´«?¥E£#À"Á¢Ð«]¹-¦¨§`³´¥Â§ÄÒt²U§O¦m³a«]¥2§O¶
²m¢#®U«]¥-£t¦m²t¸2®U¦m³´«?¥-Ó±«O­
 $
#M
9¢²t¡H§O°-£¦t¡E¢Ì¯±«?£t¦±£t¸-²m°-²t³´£m³a¥
¾
«?¹E£t¢²mµ?§O¦t³´«]¥,³´£¦t¡H§O¦¦t¡-¢[£t¢
Á¢¶´¶Q½5é"¥-«OÁ/¥º-§`¦¨§O¹H§O£t¢e¶j§O¥
¾
¸2§
¾
¢£§`²t¢e¥2§`¦t¸-²U§O¶H­7²U§
¾
¯±¢¥"¦t£;«`­
§ £t³´¯°E¶a¢§O¥2º°2«OÁ¢²í­7¸-¶]­7¸-¥2®~¦t³´«?¥2§`¶-¶j§O¥
¾
¸2§
¾
¢?ÊO§O¥2º¦t¡E¢²t¢e§O²t¢
¯·§`¥"¤¼¯±«?²t¢ﬂ®~«?¥-¥-¢S®U¦t³´«?¥E£ﬂÁ/³´¦t¡é"¥-«OÁ/¥·ºE§O¦¨§`¹2§O£m¢e¶§`¥
¾
¸H§
¾
¢[£
¦t¡H§O¦ﬂ§O²m¢e¹2¢¤]«?¥2º±¦m¡-¢£¨®~«?°H¢«O­ﬀ¦t¡-³´£/°2§`°2¢²S
ûE«?²&­@¸-²t¦m¡-¢²²m¢#§?ºÏ³a¥
¾
«?¥ ¦t¡-³´££m¸-¹?ïU¢#®~¦#Àe¦t¡E¢Ñ³jº"¢#§Æ«`­¸-£t³´¥
¾
£t¦m²t¸2®~¦t¸-²U§O¶Ñ²m¢#®U¸-²m£t³´«?¥ ­@«?²ñºE§O¦¨§`¹2§O£m¢,¶j§O¥
¾
¸2§
¾
¢£ÆÁ/§O£Æ£t¸
¾
½
¾
¢[£t¦t¢SºÅ³´¥Íã

Àå

À ﬃªætÀ§O¥Hºú¦m¡-¢Ñ°-²m«?°H¢²t¦m³´¢£«`­¬Á¢¶´¶É½íºÏ¢
Ã
¥-¢#º
°-²m«
¾
²U§O¯±£&¸-£t³´¥
¾
£t¦t²m¸2®U¦m¸-²¨§`¶²t¢#®~¸-²t£m³a«]¥FÁ¢²m¢Ì¢U©2§`¯³´¥-¢#ºê³´¥
ãﬂﬁ[æt 
«]¯°-²m¢¡-¢¥E£t³´«?¥Å£t¤"¥"¦¨§ª©F§O¥2ºÅ³´¦m£§O£t£m«-®U³j§O¦t¢SºF§`¶
¾
¢¹-²U§
Á/§O£/£t¦m¸2º"³´¢#º³´¥Æãﬂ!?å"À ! !"À ªæØ§`¥2º±³a¦m£ﬂ®U«?¥E¥-¢#®U¦m³a«]¥ÑÁ/³´¦t¡£t¦m²t¸2®¨½
¦t¸E²¨§O¶H²t¢S®U¸-²t£m³´«?¥Ñ§O¥2º±®U«?¯±°-¶´¢U©"½{«]¹?ïU¢#®U¦§O¶
¾
¢¹E²¨§O£MÁD§`££m¦t¸2º"³´¢#º
³´¥Fãﬂ[ætú /¡H§O¦®U«]¯°-²m¢¡-¢¥-£m³´«?¥ú£m¤"¥¦U§S©,§O¦²t¢¶j§O¦m³´«?¥2§`¶¦5¤"°H¢£
¾
³´µ]¢£e¸-£§¶j§`¥
¾
¸2§
¾
¢¢S»?¸E³aµ?§`¶´¢¥"¦ﬂ¦t«¦m¡-¢¼²m¢¶j§O¦m³a«]¥2§O¶;§`¶
¾
¢¹-²U§
Á/§O££t¡-«OÁ/¥±³a¥¿ãså %"À! %SætÀ]¢µ?¢[¥·³É­¥-¢[£t¦t³´¥
¾
³´£;¸E£t¢#º±³´¥³´¥"¦t¢²m¯¢U½
º"³j§O¦m¢/²t¢£m¸-¶´¦t£S;ßﬂ¥E«?¦t¡E¢²²m¢£t¸E¶a¦/«`­¦t¡-³´£;é"³´¥2ºãså ﬃ[æ
£t¡E«OÁ/£¦m¡2§O¦
¹"¤ú§?º-ºÏ³a¥
¾
§Ñ¹H«?¸E¥2º"¢#º
Ã
©-¢#º]½5°2«]³a¥"¦&®U«?¥E£t¦t²m¸2®U¦±¦t«Æ®U«?¯±°-²t¢U½
¡-¢¥E£t³´«?¥Ñ£m¤"¥¦U§S©
¾
³´µ?¢£/¸E£#À
§
¾
§O³´¥·§`¦ﬂ²t¢[¶§`¦t³´«?¥H§O¶
¦5¤"°2¢[£#ÀH³´¥"ýÈ§S½
¦t³´«]¥2§O²m¤Ðº-§`¦¨§O¶´«
¾
À#§`¥2ºe³´¥&ã´ä -ÀSå-ämæ-³´¦
³´££t¡E«OÁ/¥¦t¡2§`¦¥-¢[£t¦t³´¥
¾
§O¦
³´¥"¦t¢²m¯¢#º"³j§`¦t¢e¦5¤"°2¢£º"«"¢£e¥-«]¦§?º-º¢~©Ï°E²t¢£m£t³´µ?¢¥E¢£t£³´¥·°E²t¢£í½
¢¥2®~¢&«O­D§
¾?¾
²m¢
¾
§`¦t¢e­@¸-¥2®U¦m³a«]¥-£§O¥2ºÄ®U¢²t¦U§O³´¥
¾
¢¥-¢[²t³j®&»]¸-¢²t³´¢£S

¦t¡-¢[²Ñ²t¢£m¸-¶´¦t£«?¥ ¢U©-°-²m¢£t£m³aµ]¢Æ°2«OÁ¢²Ñ§O²m¢Ì¦m«ú¹H¢Ñ­@«?¸-¥2º ³´¥
ã´ä "ÀHå)^"À2åEämæt

¸E²Ð§O°E°-²t«"§?®m¡Ñ®§O¥¹H¢¸-£t¢Sº±­7«?²ﬂºÏ³K7
¢²m¢¥"¦Ð®U«]¶Q½
¶´¢#®U¦m³a«]¥-£#ò¶j§`¥
¾
¸2§
¾
¢£­7«]²¼«]²5½5£t¢¦m£&Á¢²m¢Ñ£t¦m¸2º"³´¢#ºê³´¥Fã´ä ﬃ"À/ä!Sæ
§O¥HºÅ¹2§
¾
¶j§O¥
¾
¸2§
¾
¢£³´¥ã´ä ﬁ[ætÎãså [æ¬£m¡-«OÁ/£¦t¡2§`¦¦m²¨§O¥E£t³´¦t³´µ?¢
®U¶´«?£m¸-²t¢]ÀﬀÁ/¡-³j®t¡Æ³´£¢
·®U³´¢¥"¦t¶´¤¿¢U©-°-²t¢[£t£t³´¹-¶´¢±¸-£t³´¥
¾
£m¦t²m¸2®U¦t¸E²¨§O¶
²t¢S®U¸-²t£m³´«?¥À
¡H§O£ﬂ§&¥E¢#®U¢£m£¨§O²m³´¶a¤¢U©-°H«?¥-¢[¥¦m³j§O¶ﬀ³´¯°-¶´¢¯&¢¥"¦U§O¦t³´«]¥
³´¥Ì®U«]¯°-¶´¢U©"½5«?¹?ïU¢#®~¦Ð§O¶
¾
¢¹-²¨§Äãﬂ![æí&ã´ä

æØ£m¡-«OÁþ¡-«OÁþ¦m«·¢[¥2®U«-º"¢
²m¢¶j§O¦m¢#ºº-§O¦U§O¹2§`£t¢ﬂ¶j§`¥
¾
¸2§
¾
¢£³´¥¦m¡-¢e£t³´¯°-¶´¤]½5¦5¤°H¢#º¶j§O¯&¹
º-§S½
®[§O¶j®U¸-¶´¸-£S; /¡-¢e°H«?£t£m³´¹-³´¶a³´¦5¤&«`­)¸-£m³a¥
¾
®U«?¯±°-²t¢¡E¢¥-£t³´«]¥·£m¤"¥¦U§S©
­@«?²§`²t²¨§S¤"£³´£¢U©2§`¯³´¥-¢#º³´¥Ñãaä]ämæt 
«]¥-¥-¢#®U¦m³´«?¥-£/Á/³´¦t¡&°H§O²¨§`¶´¶a¢[¶
®~«?¯°E¶a¢~©Ï³´¦5¤&®U¶j§O£m£t¢£e§O²t¢e£m¦t¸2º"³´¢#ºÂ³a¥¿ãså ﬁ[æt
' eÚ ×·ß +
ã´äUæ¬ìOßﬂ¹H¢¶´£t«]¥ü§`¥2º& ?H

¸-£m£t¯·§`¥ ﬀ-õ{÷[ö~õ5ö÷
ﬂô`ó	ﬁóÏõ [÷[\
H÷~õíôªõ  	Oó 	j; 	  Hö]õ [÷

÷	ﬃª÷Uô ë5  ﬀ²m¢£t£SÀä  ﬁ %E
ãsåSæ

ﬂß ¹-³´¦t¢¹H«?¸-¶§`¥2º ﬀÐ§`¥-¢¶´¶j§Oé"³´£#Ð§`¦¨§`¹2§O£m¢ú /¡-¢U½
«]²t¤ 
«]¶a¸E¯¥ò
$
¸-¢²m¤ #§O¥
¾
¸2§
¾
¢£M­7«?²/
«?¯°E¶a¢~©

¹?ïU¢#®U¦
e§`¦¨§O¹H§O£t¢[£#/ﬀ ﬁ	 =?; ﬂ    ~À-åEä ! òﬂªîÈä ﬁEÀ-ä  )^E
ãﬂ!Sæ


ßﬂ¹-³´¦m¢¹2«]¸-¶/§O¥2º 
e ,M¢¢²m³5

¥Æ¦t¡E¢ «OÁ¢²«`­ #9§O¥"½
¾
¸2§
¾
¢£9­7«?²9¦t¡-¢Ñ§`¥-³´°-¸-¶j§O¦m³a«]¥ﬂ«`­ 
«?¯±°-¶´¢U©

¹?ïU¢#®~¦t£#Eë5¥

÷	
1	 ó1  	 j ﬁó"õ [÷ó2ôSõ 	`ó2ôOø  	O÷
 
	 	Oó ﬂ ﬀ	`÷ù
ô`ó	"=  2ø UôSõ 	Oó 	 j  
Uõ 	ﬀ ø´ôSõ 	Oóáô`ó	 ; 	2ø  B

< ﬀ 
Uõ Àe§O²t¯±£t¦U§?º"¦SÀ2ä ﬁ ﬁE
ã

æ¬û1,§`¥2®U³´¶´¡-«?¥9À" 8,M²t³
¾?¾
£#À

 ¡-«?£m¡2§
Ã
§O¥À"§O¥2º ﬀ)`§O¶É½
ºÏ¸-²t³´¢Ô?Ëß 9«OÁ¢²í­7¸-¶
§O¥2º

³a¯±°-¶´¢e§O¦U§O¹2§`£t¢ #§`¥
¾
¸H§
¾
¢]
ë5¥

÷	

	 jó1 	 j ﬁ[ó"õ ÷óHôSõ 	Oó2ô`ø ; 	`ó,j [÷[ó 
 	Oó ÷ù
<ôO÷  ¬ôªõíô èô  
À-°H§
¾
¢[£  ﬃSî
ä"^ %-ÀHä  ﬁ ﬁ-
ãﬂ%Sæ¬û ,§`¥2®U³´¶´¡-«?¥9À

 
¶´¸-¢¦SÀ;§O¥2º 
e ¢¶´«?¹H¢¶5Ñß
$
¸-¢²m¤
#9§O¥
¾
¸2§
¾
¢;­@«?²;¦m¡-¢

B

¹?ïU¢#®U¦í½{«]²t³´¢¥"¦t¢Sºe§O¦U§O¹2§`£t¢

¤"£5½
¦m¢¯ÌËë5¥

÷
	 

1	jó1 	 j?ó	 ﬁó"õ ÷[ó2ôSõ 	OóHôOø 	`÷
ﬀ	

	`óôSõtô)<Uô 

÷
	$O÷¨ô  jó1 <Ëô`ó1ªö-ô Àﬂ°2§
¾
¢£¿ä#å]åSî
ä! ﬁE«?²
¾
§O¥e§O¸"­7¯§O¥-¥9À2ä ﬁ E
ã ?Sæ/?]«?£¢ß,M¶§`é?¢¶´¢¤"
 $
#;ã 
 C'Cèæíò9â9©-¦t¢¥2ºÏ³a¥
¾

 C'CêÁ/³a¦m¡
§`¥

¹?ïU¢#®~¦
$
¸-¢²m¤
/§O°H§O¹-³´¶´³´¦5¤EÓe§O¦U§O¹2§`£t¢ 
¡H§O¶´¶´¢¥
¾
¢[£
³´¥¦t¡-¢ä ^O£#À Ó ÇÆ«?¥ ³´¯ 7¢#ºË [À?ß 
 ﬀ²m¢£t£ßÐº-ºÏ³a£m«?¥"½
ÇÆ¢[£t¶´¢¤"À
ä  

@¦t«§`°-°2¢S§O²[
ãﬂﬃSæ|` ,;²m¢#§OÔ¸Ï½{ ;§O¥E¥-¢¥À ﬀ ,M¸-¥-¢[¯·§O¥9ÀÑ§O¥2º

 . §?»]µ"³5

¦t²t¸H®U¦t¸-²U§O¶=4/¢#®U¸E²t£t³´«]¥·§O£/§
$
¸-¢²m¤ #9§O¥
¾
¸2§
¾
¢?
ë5¥

÷
	
\


1	jó6  	jﬁﬀ?÷1	ﬁó"õ [÷ó2ôSõ 	`ó2ôOø 	O÷

	 	OóﬂôSõtô)<Uô 

÷	ﬃª÷Uô jó6 <ôOó1Oö-ô 
ﬃô
ﬀ"ø 	`óﬃ /÷


À/°H§
¾
¢[£
ªîÈä-«?²
¾
§O¥ e§O¸Ï­7¯·§`¥-¥À]ßﬂ¸
¾
¸-£t¦ä -ä]
ãﬂﬁSæ|` ,M²t¢#§`Ô¸"½5 ;§O¥-¥-¢[¥Þ§`¥2º 4

¸-¹-²¨§`¡-¯·§`¥"¤§O¯Ñ #
«
¾
³j®§`¶
§`¥2º*
«?¯±°-¸-¦U§O¦t³´«]¥2§O¶ﬀßﬂ£m°2¢S®U¦t£&«`­ ﬀ²t«
¾
²¨§`¯¯±³a¥
¾
Á/³a¦m¡

¢¦t£Uç,§
¾
£Uç #Ë³a£m¦t£S
ë5¥ < ?; ﬀ"!$#%	&

÷
	 

1	jó1 	j#$'Oõ 
ﬁ[ó"õ ÷óHôSõ 	Oó2ô`ø=; 	Oøjø 	 [öjö 	Oó"=eö]õ 	 üôªõíô(ﬃ <ôOó6ªö-ô )ﬃ
ô`ó	

÷	ﬃª÷Uô jó6*ﬃ,+Äô	O÷ 	-ﬃﬀ Ïô jóﬃ
 
ö"øQù#./.	#?À-°H§
¾
¢[£
?^Sîﬀﬃ %-

°-²m³´¥
¾
¢²`;¢²m¶§
¾
ÀHä  -ä?
ãﬂSæ|` ,;²m¢#§OÔ¸Ï½{ ;§O¥E¥-¢¥À ﬀ ,;¸E¥-¢¯·§`¥À§O¥2º #;ÇÆ«?¥
¾

. §O¦m¸-²¨§`¶a¶´¤Æâﬀ¯&¹H¢#º-º"¢#º
$
¸-¢²t¤ #§`¥
¾
¸2§
¾
¢£S¿ë5¥< ?; ﬀ
02130	&

÷
	 

1	jó1 	 j41Ïõ ﬁ[ó"õ ÷óHôSõ 	Oó2ô`ø.; 	Oó,j [÷[ó 
 	Oó
ôSõtô)<Uô  ﬂ ﬀ	`÷ù-ﬃ  [÷ø jóﬃ5 ÷&ôOóEù-ﬃ

Uõ 	)<
[÷ﬃ6#./.	?À
°H§
¾
¢[£ä

^ªîÈä%



°-²m³´¥
¾
¢²í½ `M¢²t¶j§
¾
À

®U¦t«]¹2¢²ä  ?å-
ã´ä
^Sæ ﬀ,M¸-¥-¢¯§O¥§O¥Hºeß¼

¡-«?²m³5 9«?¶´¤"¯«]²t°-¡E³a£m¯F§O¥Hºe ¤"°H¢
ë5¥Ï­7¢²t¢[¥2®U¢³´¥7e§`¦¨§O¹H§O£t¢ ﬀ²m«
¾
²U§O¯±¯³´¥
¾
Àﬂ=?;8+ ﬂH÷¨ôOó~\
ô Uõ 	`ó	Oó9¬ôSõtô)<Uô  -ﬀ2ùUõ À-¦t«§`°-°H¢#§O²S
ã´ä?ä~æ ﬀ ,M¸-¥-¢¯§O¥  /¡-¢,ûH§O£t¦ÆûE«?¸-²m³a¢[²Ì ﬀ²¨§`¥-£5­@«?²t¯ §`£Þ§
e§O¦U§O¹2§`£t¢
$
¸E¢²t¤"  ﬀ¢#®m¡-¥-³j®§`¶ 4/¢[°2«]²t¦ 

½
ë

½  !S½
! ﬃ]ç #  
 ?)^EÀ/ ¢°2§O²m¦t¯±¢¥"¦)«`­ 
«]¯°-¸E¦t¢²ﬀ§O¥2ºë5¥"­7«]²t¯·§ª½
¦t³´«]¥

®~³a¢[¥2®U¢?À/	/¥-³´µ?¢[²t£t³´¦5¤Ñ«`­9¢¥E¥-£t¤"¶´µ?§O¥-³j§EÀ ﬀ¡-³´¶j§?º"¢[¶Q½
°-¡-³j§EÀHßÎä -ä
^

À Ñ§`²¨®m¡Æä   !-
ã´ä#åªæ¬â/Åû 
«-º-º
 ß 4/¢[¶§`¦t³´«?¥H§O¶ Â«ÏºÏ¢¶,­@«?² #§`²
¾
¢

¡2§`²t¢#º e§O¦¨§`¹2§O¥Eé£SA; 	 ö"óﬀUôSõ 	`ó 	jáõﬀ =?;8+ÑÀ
ä ! ? òﬂ! ﬃ ﬃSî! ﬁ ﬃEÀ9? ¸-¥E¢ä  ﬃ)^-
ã´ä !ªæ¬â/6e¸E¥¦m¢²&§O¥2º #M #Ë³a¹Eé³´¥À¿ß û-¸E¥2®U¦t³´«]¥2§O¶e§`¦¨§O¹H§O£t¢
ﬀ²m«
¾
²U§O¯±¯³´¥
¾
#§O¥
¾
¸2§
¾
¢ Á/³a¦m¡

¸-°-°H«?²m¦ ­7«]²  ³´£5½
ïU¸-¥H®U¦t³´µ?¢ ë5¥"­7«?²m¯·§`¦t³´«?¥À ß;     ﬀ¢#®m¡-¥-³j®§O¶ ¢¯±«
, #^-ä]ä#å?-ä"^ª½  !-äSå)^ !ª½

ﬃ-À"ä   !E
ã´ä

æ&/á?ì/³´¶´¶´¢¹-²¨§`¥2º
À ﬀ
ee§O¥E¢¶´¶§`é"³a£SÀ?§O¥Hº¼ì& Ñ§O³´²5½
£t«]¥e§`¦¨§O¹H§O£t¢
$
¸-¢²m¤#9§O¥
¾
¸2§
¾
¢£Ðâﬀ¯&¹H¢#º-ºÏ¢#ºÑ³´¥¿¦t¡-¢
 ¤°H¢#º #§`¯&¹ÈºE§ 
/§`¶j®U¸-¶´¸-£# ë5¥

÷
	 

1	jó1 	 j '`õ
ﬁ1> >> ﬀ2ù	  ö  	Oó< 	ﬃ  jó ; 	2ö]õ [÷ ﬀ  ó 
[À
°2§
¾
¢£ ! !?åªî!

!-À «?¥"¦t²m¢#§O¶5À5
/§`¥2§?º-§EÀ ? ¸-¥E¢ä   !-
ã´ä %ªæÐë
ﬀ
 ﬀ-õíô`ó	?ô`÷	 ./%2! ﬁ[ó,j 	`÷üôªõ  	Oó

÷	


jó1 ﬀ2ù[\
õ 8¬ôªõíô<¨ô  '<ôOó1Oö-ô ﬀ	 <)À9ä  ﬁ ﬃ-
ã´ä"?ªæ ? ¢¥-£m¢¥ú§O¥Hº .2Ç ³a²m¦t¡

ô UôOø   ÷+Ìô`ó-ö-ôOøô`ó	
ﬀ  	`÷Uõ5

°-²t³´¥
¾
¢²5½`;¢²m¶j§
¾
À5,M¢²m¶a³´¥ÀHåO¥2º±¢#ºÏ³a¦m³´«?¥ÀHä  ﬃ %-
ã´ä ﬃªæ #; #Ë³a¹Eé³´¥Ì§`¥2º #M
ÇÆ«?¥
¾


¢¯§O¥"¦t³j®)4è¢°-²m¢£t¢¥"¦U§O¦t³´«]¥-£
§O¥Hº
$
¸-¢²t¤ #§`¥
¾
¸H§
¾
¢[£&­7«]²

²m£t¢¦m£# ë5¥

÷	

	 jó1
	j#$Oõ  =?;8+ ﬀ2ù ﬀ	jö 	Oó

÷ ó  2ø  	j ¬ôªõíô<¨ô  
ﬀ2ùUõ À°2§
¾
¢£ ! ﬃªî

ﬁEÀÇú§O£t¡E³a¥
¾
¦t«]¥À  
e´À Ñ§S¤
ä   !E
ã´ä ﬁªæ #; #Ë³a¹Eé³´¥Ñ§O¥Hº #MHÇÆ«?¥
¾


«?¯¢ ﬀ²t«]°2¢[²t¦t³´¢£«O­
$
¸-¢²t¤
#§`¥
¾
¸H§
¾
¢[£­7«?² ,§
¾
£#,ë5¥

÷
	 

1	jó6  	j 1"õ  ﬁóÏõ [÷[\
ó2ôªõ 	`ó2ôOø 	`÷
 
ﬀ	
	`ó¬ôªõíô<Uô 

÷
	$O÷¨ô  jó1)<ôOó]\
OöÏô ﬃ +Äô`óÏôªõ7õtôOó ﬃ   
 	O÷
OÀ

°-²t³´¥
¾
¢²%`;¢²m¶§
¾
À
ä   !E
ã´ä ªæ #;ﬀ#Ë³´¹-é"³a¥§`¥2º #M"ÇÆ«?¥
¾
Hß
¾?¾
²t¢
¾
§O¦m¢¬ûE¸-¥2®~¦t³´«?¥-£SÀ5
«?¥"½
£t¢[²tµ?§O¦m³´µ?¢Æâ9©-¦t¢¥-£m³´«?¥À§`¥2º #Ë³´¥-¢#§O²

²¨º"¢²m£# ë5¥

÷
	
\


	 jó1 	 j61"õ  ﬁóÏõ [÷ó2ôªõ 	`ó2ôOø  	O÷
 
	 	`óﬂ¬ôªõíô<¨ô  

÷
	$O÷¨ô  jó1<Ëô`ó1OöÏô ﬃ +ÌôOóÏôSõ@õtôOóﬃ   
 	O÷
ªÀ

°-²m³´¥
¾
¢²`;¢²m¶§
¾
ÀHä   !-
ãså)^ªæ #;#
³´¹-é"³´¥§O¥2º #;[ÇÆ«?¥
¾
Sß ,;«]¸-¥2º"¢#ºﬂ ¢
¾
²m¢¢ﬂﬀ²m«?°H¢²t¦5¤
§O¥Hºû9³´¥-³´¦t¢U½t®U«
Ã
¥-³´¦t¢¥-¢[£t£/«O­4¬²¨§O°E¡
$
¸E¢²t³´¢£Sﬀ )¢S®t¡E¥-³j®§O¶
4/¢[°2«]²t¦

½
ë

½  !S½  %]ç #	 +
 ﬃ %-À1	/¥E³aµ]¢²t£m³´¦5¤¼«`­ ¢[¥-¥"½
£t¤"¶´µ?§O¥E³§EÀ ¢#®~¢¯&¹2¢[²ä   !-
ãså-ä~æ #; #
³´¹-é"³´¥ú§O¥Hº #;9ÇÆ«?¥
¾
 
«?¥-£m¢²tµ?§`¦t³´µ"³a¦5¤¿«O­ .è¢£t¦m¢#º
4/¢[¶§`¦t³´«?¥H§O¶ 
/§O¶j®U¸-¶´³HÁ/³a¦m¡ë5¥"¦t¢[²t¥2§`¶4e¢¥E¢²t³j®eû-¸E¥2®U¦t³´«]¥-£#
ﬁó j 	O÷&ôSõ 	`ó

÷	


jó1?< Uõ@õ [÷
ÀHä  

À"¦m«§O°-°H¢#§O²S
ãså?åªæ 4³´¶´¥-¢²SÀ Æ] )«`­7¦t¢]À§`¥2º4?ì §O²m°2¢²S ﬂ   ;ó ´õ  	Oó
	j-ﬀ-õíô`ó	?ô`÷	 + <) ë5  ﬀ²m¢£t£SÀ)ä ^-
ãså !ªæ

¹?ïU¢#®U¦  ¢£t³
¾
¥Ìë5¥2®`aÀ ,M¸-²t¶´³´¥
¾
¦m«?¥À ß¼

< ﬀ 
Uõ ﬀEõ 	`÷
ﬀ  j [÷[ó 
+ÌôOóEöÏô`øQÀ9ä  Eä?
ãså

æÐß

¡E«?²t³5À ﬀ ,M¸-¥-¢¯§O¥À±§O¥2º ` ,M²t¢#§`Ô¸"½5 ;§O¥-¥-¢[¥
e§`¦¨§O¹H§O£t¢ ﬀ²t«
¾
²¨§`¯¯±³a¥
¾
³´¥ Ä§?®m¡-³j§Sµ?¢¶´¶´³5À-§ 9«?¶´¤"¯«]²5½
°E¡-³j® #§`¥
¾
¸2§
¾
¢ Á/³a¦m¡

¦¨§`¦t³j®e ¤°H¢ë5¥"­@¢²t¢¥H®U¢?/ë5¥

÷
	
\


1	jó6  	 j =?;8+u\ ﬀ ﬁ ﬁ+

 ﬁ[ó"õ ÷óHôSõ 	Oó2ô`ø ; 	Oó,j÷[\
[ó 
 	Oó +ÌôOó2ô   [ó"õ 	j ¬ôªõíô`À°2§
¾
¢£

?Sîﬀ% ﬃ-À 9«]²t¦5½
¶j§`¥2º
À

²t¢
¾
«?¥À ? ¸-¥E¢ä  ﬁ -
ãså %Sæ/?H ﬀ§`²t¢#º-§`¢¥-£§`¥2º `§`¥ e¸H®t¡"¦S 
«?¥"µ]¢²t¦m³a¥
¾
.è¢£t¦m¢#º
4è¢¶j§O¦m³a«]¥2§O¶/ß ¶
¾
¢¹-²U§Åâ9©-°-²t¢£m£t³´«?¥E£Ñ³´¥¦m«úû9¶§`¦ß ¶
¾
¢¹-²U§
â)©Ï°E²t¢£m£t³´«?¥-£S=?;8+ ﬂH÷¨ô`ó#ô ~õ 	`ó 	Oó ôSõtô)<Uô  ﬀ2ù[\
õ   À
ä ﬃ¨äò ? %ªî !EÀ Ñ§`²¨®m¡úä  ?åE
ãså?Sæ54è¢¯&¤"  ¤"°2¢S®t¡E¢#®mé³´¥
¾
4/¢#®U«]²¨º"£þ§O¥Hº `§O²m³§`¥"¦t£
³´¥ð§(. §O¦m¸-²¨§`¶Ââ)©Ï¦m¢¥-£m³a«]¥Î«O­  #M ë5¥

÷
	 

1	jó6 
	 j#0Sõ *ﬀ2ù	 jö 	Oó

÷jó  ﬂ2ø 
 	 j

÷	ﬃª÷Uô  ó1
<ôOó6ªö-ô ~ÀH°2§
¾
¢£ ﬃ ﬃSîﬀﬁ ﬁ-ÀHä  ﬁ E
ãså ﬃSæ

¸2®U³´¸ û9³É©-°2«]³´¥¦m£Ñ§O¥2º ,;«]¸-¥2º"¢#º=û9³Q©-°H«?³´¥"¦t£±­7«]²

«]¯°-¶´¢U©

¹?ïU¢S®U¦t£Sþë5¥

÷	
1	 jó1 	 j1"õ  ﬁ[ó"õ ÷óHô
\
õ 	`ó2ôOø 	`÷
 
ﬀ	
 	Oó ¬ôªõíô<¨ô  

÷	ﬃO÷¨ô  jó1 <Ëô`ó\
Oö-ô 
ﬃ6+Ìô`óÏôªõ7õtôOóﬃ   
 	`÷
OÀ
ä   !-
ãså ﬁSæ

¸2®~³a¸§O¥2ºC`,;²m¢#§OÔ¸Ï½{ ;§O¥E¥-¢¥"ß
$
¸E¢²t¤#9§O¥
¾
¸2§
¾
¢
­@«?²
¦t¡E¢ 
¶j§O£t£. 
eÀß ¸
¾
¸-£m¦ä  !E
Ñ§`¥"¸-£¨®U²m³´°-¦)§Sµ?§`³a¶j§`¹-¶´¢
­@²t«?¯ﬀﬁﬂﬃ !ﬃ"$#%'&$&(ﬃ)%+*+
ãså Sæ

¸2®U³´¸§O¥2º ?H ﬀ§O²m¢#º-§O¢[¥-£# ß ¥¤ ßﬂ¶
¾
«]²t³´¦t¡-¯
³´¥ ¦m¡-¢ 
«]¯°-¶´¢U©

¹?ïU¢S®U¦ ßﬂ¶
¾
¢[¹-²¨§ .è¢¢#º"£ â)©Ï°H«O½
¥E¢¥"¦t³j§O¶

°2§]®U¢ ¦m« 
«]¯°-¸E¦t¢  ﬀ²¨§`¥-£t³´¦t³´µ]¢ 
¶a«`½
£m¸-²t¢]Àﬂ¢S®U¢¯&¹H¢²Æä   !- Ñ§O¥"¸-£U®U²t³´°-¦Ñ§Sµ?§`³a¶j§`¹-¶´¢­@²t«?¯
,,ﬀﬁﬂ-ﬃ)!ﬃ.#%&&(ﬃ)%+*+
ãﬂ!^Sæ" ﬀ¸-²m¥-¢²#³´²U§O¥2º-§Eòﬀß ./«]¥"½{£m¦t²m³®~¦ÐûE¸-¥2®U¦m³a«]¥2§O¶ #9§O¥"½
¾
¸2§
¾
¢;Á/³´¦t¡ 9«?¶´¤"¯«?²m°-¡-³j®
 ¤"°2¢[£#-ë5¥ ?2 ﬀ ? «]¸2§O¥E¥2§O¸2ºËÀ
¢Sº"³´¦t«?²SÀ)<  ; ﬀ % #/&

÷	
1	 ó1  	j ; 	Oó,j [÷[ó 
 	Oó
/
ö"ó ~õ 	`ó2ôOø

÷	ﬃª÷Uô  ó1<Ëô`ó1OöÏô ôOó	 ; 	  Hö]õ [÷
=e÷

´õ ~õ5ö÷
ﬃôOó [ù-ﬃ #.	'/!?À°2§
¾
¢£úä~îÈä"?E

°-²t³´¥
¾
¢²5½
`M¢²t¶j§
¾
À
ä  ﬁ %-
ãﬂ!EäUæ/?H ¼ 	/¶´¶´¯·§O¥9

÷ ó  2ø  	jﬂôSõtô)<Uô "ﬀ2ùUõ  ﬀ³´¦5½
¯§O¥À"åO¥Hº¢Sº"³´¦t³´«?¥ÀHä  ﬁ?åE
ãﬂ!]åSæ ﬀEÇú§?º"¶´¢²S 
«]¯°-²m¢¡-¢¥2ºÏ³a¥
¾
«]¥2§?ºÏ£# +ÌôSõ  üôªõ Uô`ø
ﬀEõ{÷öﬀ~õ{ö"÷

 jó ; 	2ö]õ ÷-ﬀ  ó 
[À2åEò

?-ä~î

 !-À-ä ]å-
ãﬂ! !Sæ ß¼ﬀÇú§`¦t¦&§O¥2º ﬀﬀ ﬀ²t³´¥2ºÏ¢²#Å ﬀ«OÁ/§O²¨ºÏ£ü§Ä /¡-¢«]²t¤Å«O­
,M¸-¶´é ¤"°H¢£#û9³jº"¢  )¢S®t¡E¥-³j®§O¶ 4/¢°H«?²m¦ Eä#ç]å)?-À e¶j§`£
¾
«OÁ
	è¥-³´µ?¢²m£t³´¦5¤"À/e¶j§O£
¾
«OÁ áä#å ﬁ
$ $
À

®U«]¦t¶j§O¥Hº
À?]¸-¶´¤ä  -ä]
ãﬂ!

æÐßÇ,³ ïU¥
¾
§?§`²¨º"¢[¥74/¢µ"³´£t¢#º'4è¢°2«]²t¦9«?¥e¦t¡-¢Mßﬂ¶
¾
«]²t³´¦t¡-¯±³j®
#9§O¥
¾
¸2§
¾
¢&ß #,

#9? ﬁ-= Uõtô ﬁó,j	O÷&ôSõ UôOÀ %-ò´äUî-å !?-À
ä ﬃ %-
ãﬂ! %Sæ #M-ÇÆ«]¥
¾
/./«?²m¯·§`¶ÈûE«?²m¯£/§O¥2º 
«?¥E£t¢²mµ?§O¦t³´µ]¢ ﬀ²t«]°2¢[²5½
¦m³´¢£­7«?²
$
¸-¢²m¤ #§`¥
¾
¸H§
¾
¢[£/«Oµ?¢² 
«?¶´¶´¢#®U¦m³a«]¥ ¤"°2¢£Sﬀë5¥

÷	
1	 ó1  	j#/`õ =?;8+ ﬀ2ù	  ö  	Oó

÷jó  ﬂHø 
	 jôSõtô)<Uô  ﬀ2ùUõ   ÀH°2§
¾
¢£eå)?Sîﬀ!)?EÀ-Çú§O£m¡-³´¥
¾
¦m«?¥À 

e´ÀÑ§S¤Ñä  !-
